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APPENDIX  D 


Scoping  Process 


SCOPING  PROCESS  SUMMARY 


QAIE 

4/29/94 

5/3/94 

5/3  - 10/1/94 

5/15/94 

5/16/94 

5/13/94 


6/2  &  6/3/94 


SCOPING  ACTION 

ARPA  issues  Notice  of  Intent  (NOI)  to  prepare  an  EIS  on 
theATOC  MMRP. 

NOI  is  published  in  Federal  Register. 

NMFS  staff  reviews  scoping  comments  received  and 
consults  with  ARPA  and  others  involved  in  preparing  the 
EIS  to  ensure  that  scoping  comments  are  addressed  in  the 
Draft  environmental  document 

ATOC  project  team  presents  the  project  to  the  MBNMS 
Research  Advisory  Committee. 

NMFS  conducts  a  Public  Scoping  Hearing  in  Santa  Cruz, 
CA.  UCSD  announces  at  NMFS  Public  Scoping  Hearing 
that  the  environmental  document  will  be  a  joint 
federal/state  EIS/EIR,  and  that  UCSD  will  be  the  state  lead 
agency. 

Dr.  Sylvia  Earle,  former  National  Oceanic  and 
Atmospheric  Administration  Chief  Scientist  hosts  meeting 
at  the  Airport  Hilton  Hotel,  San  Francisco,  CA  to  provide  a 
forum  for  the  ATOC  project  team  and  agency 
representatives  to  meet  with  concerned  environmental 
groups  (including  the  Natural  Resources  Defense  Council, 
Sierra  Club  Legal  Defense  Fund,  Save  Our  Shores,  Friends 
of  the  Sea  Otter,  and  others).  At  this  meeting,  input  is 
sought  regarding  the  specifics  of  the  project  protocols; 
refinements  and  alternatives  are  discussed  and  incorporated 
into  the  project. 

UCSD  publishes  Notice  of  Preparation  of  the  joint  EIS/EIR 
for  the  California  ATOC  MMRP  and  notice  of  a  public 
scoping  meeting  to  be  held  in  San  Diego  on  6/23/94  in  the 
following  newspapers  of  general  circulation: 

1)  Los  Angeles  Times 

2)  San  Diego  Union-Tribune 

3)  San  Francisco  Chronicle 

4)  Santa  Cruz  County  Sentinel 
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6/3/94 


6/23/94 

7/19/94 


7/94 

9/9/94 

1/93  to  Present 


UCSD  distributes  Notice  of  Preparation  to  various 
responsible  agencies  and  other  interested  agencies,  groups, 
and  individuals  (See  Attachment  1),  indicating  comments 
would  be  received  through  7/5/94.  (Comments  were  in  fact 
received  through  7/20/94,  and  all  comments  were 
considered  in  determining  the  scope  and  content  of  the 
EIS/EIR,) 

UCSD  conducts  public  scoping  meeting  in  San  Diego. 

Dr.  Sylvia  Earle  convenes  a  second  meeting  between. 
ATOC  team  members,  agencies,  and  interested 
environmental  organizations.  At  this  meeting,  which  is 
held  at  the  California  Academy  of  Sciences  in  San 
Francisco,  CA,  further  refinements  to  the  project  protocols 
are  discussed. 

ATOC  project  team  conducted  national  telephone  survey  of 
environmental  org^zations  to  determine  how  best  to  keep 
them  informed  and  what  concerns  they  had  about  the 
project. 

Survey  questionnaire  was  distributed  at  a  meeting  of  the 
American  Cetacean  Society  in  the  San  Diego  area  to 
determine  what  concerns  the  members  had  about  the  project 
and  to  determine  how  best  to  keep  them  informed  of 
activities  associated  with  the  project 

The  ATOC  project  office  has  carried  out  a  public 
information  program  throughout  the  planning  phase  of  the 
project  This  effort  has  increased  dramatically  as  a  result  of 
national  media  attention  that  began  in  March,  1994  in 
response  to  the  program's  applications  for  marine  mammal 
research  permits.  The  program  distributes  information 
including  brochures,  technical  materials  and  children's 
educational  literature  to  contact  lists  for  environmental 
groups,  government  officials,  and  the  general  public. 
Monthly  activity  reports  are  available  as  part  of  an  ATOC 
Project  description  on  Mosaic  via  Internet.  This  medium 
alone  has  a  monthly  readership  of  1,000  individuals  firom 
educational  institutions,  government  agencies,  businesses 
and  other  countries.  A  national  telephone  survey  of  target 
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audiences  was  implemented  in  the  summer  of  1994  to 
determine  the  level  of  awareness  and  understanding  of  the 
program's  environmental  goals.  A  media  contact  list 
specific  to  the  program  has  ben  generated  and  contacts  are 
made  with  the  event  of  new  program  information.  Program 
scientists  have  attended  speaking  events  to  brief  interested 
groups  on  the  goals  and  changes  to  the  program.  Meeting 
of  concerned  individuals  and  groups  have  been  organized 
and  have  resulted  in  solutions  toward  more  sensitive 
designs  to  both  the  climate  research  and  the  marine 
mammal  research  programs.  A  video  tape  of  the  program 
is  now  nearly  completed,  awaiting  approval  of  permits  and 
data  to  tell  the  results  of  the  experiment. 
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NOTICE  OF  PREPARATION-DRAFT  ENVIRONMENTAL  IMPACT  REPORT 
(EIR) 

Project  Title  and  Number:  Acoustic  Thermometry  of  Ocean  Climate 

(ATOC) 

Project  Location:  i^proximately  25  miles  off  shore  of  Point  Sur,  California  in  the 
Monterey  Bay  National  Marine  Sancmary 
County:  Monterey  (off  shore) 

Project  Description:  The  Acoustic  Thermometry  of  Ocean  Climate  (ATOC)  project  is  an 
international  research  initiative  to  measure  ocean  climate  change  in  which  on,  initially,  a 
marine  mammal  research  team  will  operate  an  experimental  system  to  collect  data  on 
the  effects  of  low-frequency  sound  on  marine  mammals,  sea  turtles,  and  other  marine 
organisms.  The  initial  data  gathering  period  will  be  of  about  four  to  six  months  duration 
and  will  be  dedicated  entirely  to  assessing  any  potential  effects  the  acoustic  transmissions 
may  have  on  marine  organisms.  During  this  period,  the  sound  source  will  be  under  the 
control  of  a  team  of  marine  biologists.  Following  this  initial  data  gathering  phase,  the 
acoustic  system  would  be  used  to  meastire  ocean  temperature  to  gather  data  on  global 
climate  change.  Since  soimd  travels  faster  in  wanner  water,  shorter  travel  times  over  a 
period  of  time  would  indicate  the  oceans  are  warming.  Climate  measurements  will  only 
begin  if,  during  the  data  gathering  period,  ±e  system  is  determined  to  be  safe  for  marine 
organisms. 

In  compliance  with  State  and  University  of  California  guidelines  for  implementation  of 
the  CaUfomia  Environmental  Quality  Act,  this  Notice  of  Preparation  is  hereby  sent  to 
inform  you  that  the  University  of  CaJifomia,  San  Diego  is  preparing  an  Environmental 
Impact  Report  (EIR)  on  the  above-named  project  The  EIR  will  be  prepared  and 
published  jointly  with  the  associated  Environmental  Impact  Statement  being  prepared  by 
the  Advanced  Research  Projects  Agency  and  the  National  Marine  Fisheries  Service 
pursuant  to  the  National  Environmental  Policy  Act 
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June  3,  1994 
Page  2 


As  Lead  Agency  for  the  EIR,  we  need  to  know  the  viei^  of  your  agency  as  to  the  scope 
and  content  of  the  environmental  information  which  is  germane  to  your  agency's 
statutory  responsibilities  in  connection  with  the  proposed  project  Potential 
environmental  effects  are  identified  in  the  attached  Initial  Study, 

Due  to  the  time  limits  mandated  by  State  law,  your  response  must  be  sent  at  the  earliest 
possible  date,  but  not  later  than  30  days  after  receipt  of  this  Notice.  Please  designate  a 
contact  person  in  your  agency  and  send  your  response  to  the  address  below. 

Marilyn  E.-  Cox 

Campus  Planning  Office,  0006 

9500  Gilman  Drive 

University  of  California,  San  Diego 

La  Jolla,  California  92093-0006 


Sincerely, 


Jeffrey  A.  Steindorf 
Assistant  Vice  Qianceilor 


Attachment 

cc:  State  Clearinghouse  w/att. 
S,  Drown  w/atL 
J.  Zimmermaim  w/att 
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NOTIFICATION  LIST 


1.  Ms.AnnHix 
City  of  San  Diego 
Environmental  Quality  Division 
1222  First  Street,  MS  501 
San  Diego,  California  92101 

2.  California  Coastal  Commission 
45  Fremont  Street 

Suite  2000 

San  Francisco,  California  94105 
(415)  904-5200 

3.  California  Coastal  Commission 
Centra!  Coast  District  Office 
725  Front  Street,  Suite  300 
Santa  Cruz,  California  95060 

4.  U.S.  Fish  and  Wildlife  Service 
Carlsbad  Field  Office 

2730  Loker  Avenue  West 
Carlsbad,  California  92008 
(Field  Supervisor  Gail  Kobetich) 

5.  Mr.  Marvin  Plenert,  Regional  Director 
U.S.  Fish  and  Wildlife  Service 
Region  1 

91 1  Northeast  Eleventh 
Portland,  Oregon  97232-4181 

6.  Mr.  Kenneth  E.  Sulzer,  Exec.  Dir. 
SANDAG 

First  Interstate  Bank,  Suite  800 

401  "B"  Street 

San  Diego,  California  92121 


7.  Ms.  Deborah  Johnston 
State  of  California 
Department  of  Fish  and  Game 
Environmental  Services  Division 
20  Lower  Ragsdale  Dr.,  Ste.  100 
Monterey,  CA  93940 

8.  Mr.  Jonathan  Freedman,  Chief 
Department  of  the  Army 

Los  Angeles  District,  Corps  of  Engineers 
P.O.Box  2711 

Los  Angeles,  California  90053-2325 

9.  Nanci  Smith,  Public  Land  Management  Specialist 
State  of  California 

State  Lands  Commission 
1807  Thirteenth  Street 
Sacramento,  California  95814 
(619)  322-7193 

1 0.  National  Marine  Fisheries  Service 
Attention:  Jeannie  Drevenak 
Office  of  Protected  Resources 

1 335  East-West  Highway 
Silver  Springs,  MD  20910 
(301)713-2289) 

1 1 .  Monterey  Bay  National  Marine  Sanctuary 
299  Foam  Street,  Suite  D 

Monterey,  CA  93940 
Attention:  Cmdr.  Terry  Jackson 

12.  San  Diego  County  Planning  & 

Land  Use  Dept. 

5201  Ruffin  Rd. 

San  Diego,  CA  92123 

1 3.  County  of  Monterey 
Robert  Slimmon  Jr.,  Director 

County  Planning  and  Building  Department 
P.O.  Box  1208 
Salinas,  CA  93902 


1 4.  Director  Nick  Papadakis 

Association  of  Monterey  Bay  Area  Governments  (AMBAG) 

P.O.  Box  838 

Marina.  CA  93933-0838 

15.  Environmental  Protection  Agency 
Region  IX 

75  Hawthorne 

San  Francisco,  CA  94105 

(415)  744-1642 

16.  California  Environmental  Protection  Agency 
555  Capitol  Mall,  Suite  525 
Sacramento,  CA  95814 

(916)  445-3846 

17.  National  Oceanic  and  Atmospheric  Administration 
William  W.  Fox.  Jr. 

Director,  Office  of  Protected  Resources 
National  Marine  Fisheries  Service 
1335  East-West  Highway 
Silver  Springs,  MD  20910 

18.  Mr.  Tom  Loftus 
State  Clearinghouse 

Office  of  Planning  &  Research 
1400  Tenth  Street 
Sacramento,  CA  95814 

19.  Advanced  Research  Projects  Agency 
Attention:  Dr.  Ralph  Alewine 

3701  North  Fairfax  Dr.,  Suite  717 
Arlington,  VA  22203-1714 

20.  Advanced  Research  Projects  Agency 
Attention:  Al  Cheaure 

Center  for  Seismic  Studies 
1300  North  7th,  Suite  1450 
Arlington,  VA  22209 
(703)  276-7900 

21 .  Los  Padres  National  Forest 
6144  Calle  Real 

Goleta,  CA  93117 


22.  Cherilyn  Widell 

State  Historic  Preservation  Officer 
P.O.  Box  942896 
Sacramento,  CA  94296-0001 
(916)  653-9107 

23.  Regional  Water  Quality  Control  Board 
Central  Coast  Region 

81  HIguera  Street,  Suite  200 
San  Luis  Obispo,  CA  95414 

24.  Department  of  Health  Services 
Office  of  Noise  Control 

2151  Berkeley  Way 
(510)  540-2356 

25.  Kathy  McGill 

American  Cetacean  Society 
Los  Angeles  Chapter 
1101  Seal  Way,  #B 
Seal  Beach,  CA  90740 

26.  Rachel  Saunders 

Center  for  Marine  Conservation 
1 039  Benito  Ave. 

Pacific  Grove,  CA  93950 
(408)  375-4509 
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Project  Nnmben  N/A 

University  of  California,  San  Diego 

May  31, 1994 


Prepared  by: 

Marilyn  E.  Cox,  Acting  Asst  Director 
Campns  Planning  OfiBce  0006 
9500  Gilman  Drive 
University  of  California,  San  Diego 
La  Jolla,  California  92093-0006 
(619)  534-3860 


This  statement  is  prepared  in 
compliance  mth  the  California 
Environmental  Quality  Act 
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CAMPUS:  SAN  DIEGQ/SCRIPPS  INSTITUTION  OF  OCEANOGRAPHY 

PROJECT  TITLE;  ACOUSTIC  THERMOMETRY  OF  OCEAN  CLIMATE  fATOC^ 


PROJECT  LOCATION:  The  project  proposes  to  install  a  sound  source  off  Point  Sur. 

California.  In  the  Monterey  Bav  National  Marine  Sanctuary. 
(Figure  1). _ ^ _ 


PROJECT  DESCRIPTION;  The  Acoustic  Thermometry  of  Ocean  Climate  (ATOC) 
project  is  an  international  research  initiative  to  measure  ocean  climate  change  in 
which,  initially,  a  marine  mammal  research  team  will  operate  an  experimental  system 
to  collect  data  on  the  effects  of  low-frequency  sound  on  marine  mammals,  sea  turtles, 
and  other  marine  organisms.  The  initial  data  gathering  period  will  be  of  about  four  to 
six  months  duration  and  will  be  dedicated  entirely  to  assessing  any  potential::effects 
the  acoustic  transmissions  may  have  on  marine  organisms.  During  this  period,  the 
sound  source  will  be  under  the  control  of  a  team  of  marine  biologists.  Following  this 
initial  data  gathering  phase,  the  system  would  be  used  to  acoustically  measure  ocean 
temperature  to  gather  data  on  global  climate  change.  Since  sound  travels  faster  in 
warmer  water,  shorter  travel  times  over  a  period  of  time  would  indicate  the  oceans 
are  warming.  Climate  measurements  will  only  begin  if,  during  the  data  gathering 
period,  the  system  is  determined  to  be  safe  for  marine  organisms. 

ATOC  proposes  to  use  two  underwater  sources  located  off  the  coasts  of  Kauai, 

Hawaii  and  Point  Sur,  California  to  transmit  sound  signals  along  deep-ocean  paths  to 
receivers  scattered  3,000  to  6,000  miles  away.  Two  Scientific  Research  Permits 
have  been  applied  for  from  the  National  Marine  Fisheries  Service  (NMFS)  to  allow 
the  separate  installations  in  Hawaii  and  California.  Pursuant  to  the  National 
Environmental  Policy  Act  (NEPA),  the  Advanced  Research  Projects  Agency  (ARPA) 
and  NMFS  are  preparing  separate  Environmental  Impact  Statements  for  the  Hawaii 
installation  and  for  the  California  installation.  The  project  to  be  addressed  in  this 
Initial  Study  is  the  California  installation  which  is  proposed  to  be  located 
approximately  25  miies  off  shore  of  Point  Sur,  California  in  the  Monterey  Bay  National 
Marine  Sanctuary  at  a  depth  of  about  3,000  feet. 

The  proposed  installation  will  consist  of  a  small  (approximately  the  size  of  a  water 
heater)  low-frequency  sound  transmitter  unit  that  will  project  a  low-frequency  signal 
centered  at  75  Hz  with  a  bandwidth  of  35  Hz.  This  frequency  band  is  near  the  center 
of  the  spectrum  of  deep  ocean  ambient  shipping  noise  and  is  a  frequency  range  that 
is  used  by  only  a  few  marine  mammals.  The  low-frequency  sound  source  wiil 
transmit  at  approximately  260  watts  equivalent  to  a  sound  pressure  level  of  195  dB. 
The  source  waveform  will  be  a  27  sec  M-sequence,  repeated  42  times  (a  maximal 
length  sequence  of  approximate  90  degree  phase  changes),  optimized  for  decoding 
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at  the  receivers.  It  will  not  sound  like  a  75  Hz  pure  tone  as  it  is  modulated  within  the 
57.5-92.5  Hz  band.  A  vertical  listening  array  will  be  installed  nearby  and  connected 
to  shore  with  a  fiber  optic  data  cable  during  the  data  gathering  period.  For  measuring 
ocean  temperatures,  the  transmitted  sound  will  be  recorded  at  about  nine  different 
existing  receivers  which  are  currently  owned  and  operated  by  the  Navy,  but  are  being 
made  available  for  purposes  of  this  research  through  the  Strategic  Environmental 
Research  and  Development  Program. 


PROJECT  SITE:  The  sound  source  site  is  situated  on  an  ocean  ridge  at  a  depth  of 
about  3,000  feet  within  the  Monterey  Bay  National  Marine  Sanctuary,  about  25  miles 
off  of  Point  Sur,  California  (Figure  1). 


PROJECT  OBJECTIVES:  The  objectives  of  the  proposed  project  are  to  collect  data 
on  the  effects  of  low-frequency  sound  on  marine ’mammals,  sea  turtles,  and  other 
marine  organisms;  and,  if  the  acoustic  system  is  determined  to  be  safe  for  marine 
organisms,  to  collect  data  on  ocean  temperature  to  determine  whether  global  climate 
change  is  occurring.  One  of  the  ocean’s  most  important  impacts  is  through  its 
influence  on  weather  and  climate,  affecting  almost  all  of  society’s  activities  from 
agriculture  to  industry.  Over  long  periods  of  time  the  ocean  regulates  the  seasonal 
and  year-to-year  variations  in  weather  and  climate.  The  ocean  is  an  important  sink 
for  carbon  dioxide,  the  most  important  greenhouse  gas  causing  global  warming.  It 
would  be  valuable  to  have  an  integrated  measure  of  ocean  temperature  changes. 
This  cannot  be  done  with  conventional  techniques.  Satellites  only  observe  surface 
ocean  temperatures  and  there  are  not  enough  ships  or  other  methods  of  acquiring 
this  information.  The  ATOC  project  is  one  of  the  most  thoroughly  planned  and 
carefully  controlled  studies  to  be  proposed  on  global  climate  warming. 


RELATIONSHIP  OF  THE  PROJECT  TO  THE  LRDP  EIR:  As  the  proposed  project 
involves  an  activity  of  the  University  of  California,  San  Diego's  Scripps  Institution  of 
Oceanography  which  will  take  place  off-campus,  the  project  is  not  addressed  by  the 
1989  UCSD  Revised  Long  Range  Development  Plan.  In  order  to  fully  address  any 
potential  environmental  issues  associated  with  the  proposed  activity,  an 
Environmental  Impact  Report  (EIR)  will  be  prepared  as  described  under  "Summary" 
below. 


MITIGATION:  Any  necessary  and  appropriate  measures  required  to  mitigate 
potentially  significant  environmental  impacts  associated  with  the  activity  will  be 
described  in  the  EIR  for  the  project. 


SUMMARY:  Based  on  the  impact  assessment  appearing  on  the  following  pages  it 
has  been  determined  that  the  proposed  project  may  result  in  impacts  on  marine 
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mammals,  sea  turtles,  and  other  marine  organisms.  Therefore,  a  focused  El R  will  be 
prepared.  As  ARPA  and  NMFS  have  notified  the  public  a  federal  Environmental  , 
impact  Statement  (EIS)  will  be  prepared  pursuant  to  the  National  Environmental 
Policy  Act,  the  E!R  will  be  prepared  and  published  jointly  with  the  federal  EIS. 
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ENVIRONMENTAI.  CHECKLIST  EORH 


I .  Background 

1.  Name  of  Proponent  PNTTERSITY  OF  CALIFORNIA,  SAN  DIEGO /SCRIPPS 

INSTITUTION  OP  OCEANOGRAPHY _ _ 

2.  Address  and  Phone  Number  of  Proponent  Campus  Planning  Office 

Mail  Code  0006.  9500  Gilman  Drive.  La  Jolla,.  California  92093- 
0006  534-6515  _ _ _ 

3.  Date  of  Checklist  Submitted  Mav  31.  1994 _ _ 

4 .  Agency  Requiring  Checklist  University  of  California,  San  Dieao 

5.  Name  of  Proposal,  if  applicable  Acoustic  Thermometry  of  Ocean 

Climate _ _ _ 


II.  Environmental  Impacts 


Yes  Mavbe  No 


1.  Earth.  Will  the  proposal  result  in: 

a.  Unstable  earth  conditions  or  in  changes  in 

geologic  sxibstructvires?  _ _  _ _  2L_ 

b.  Disruptions,  displacements,  compaction  or 

overcovering  of  the  soil?  _ _  _ _  2L_ 

c.  Change  in  topography  or  ground  surface 

relief  features?  _  '  2*_ 

d.  The  destruction,  covering  or  modification 

of  any  unique  geologic  or  physical  features?  _  _  X_ 

e.  Any  increase  in  wind  or  water  erosion  of 

soils,  either  on  or  off  the  site?  _  _  )L_ 

f.  Changes  in  deposition  or  erosion  of  beach 
sands,  or  changes  in  siltation,  deposition 
or  erosion  which  may  modify  the  channel  of 
a  river  or  strecim  or  the  bed  of  the  ocean 

or  any  bay,  inlet  or  lake?  _  _  iL_ 

g.  Exposure  of  people  or  property  to  geologic 
hazards  such  as  earthqucikes ,  landslides, 
mudslides,  ground  failure,  or  similar 

hazards?  _ _  _  2^ 
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2 .  Air 


No 


•  Will  the  proposal  result  in: 

a.  Substantial  air  emissions  or  deterioration 

of  ambient  air  quality?  _ _ ^ 

b.  The  creation  of  objectionable  odors?  _  _ _  X 

c.  Alteration  of  air  movement,  moisttire,  or 
temperature,  or  any  change  in  climate, 

either  locally  or  regionally?  _  _  X 

3-  Water.  Will  the  proposal  result  in: 

a.  Changes  in  currents,  or  the  course  or 
direction  of  water  movements,  in  either 

marine  or  fresh  waters?  _  _  2L. 

b.  Changes  in  absorption  rates,  drainage 
patterns,  or  the  rate  and  amount  of 

surface  runoff?  _  _  ^ 

c .  Alterations  to  the  course  or  flow  of  flood 

waters?  ^ 

d.  Change  in  the  amount  of  surface  water  in 

any  water  body?  _  _  X 


e.  Discharge  into  surface  waters,  or  in  any 
alteration  of  surface  water  quality, 
including  but  not  limited  to  temperatiire , 

dissolved  oxygen  or  turbidity?  _  _  X 


f .  Alteration  of  the  direction  or  rate  of 

flow  of  ground  waters?  _  _  X 

g.  Change  in  the  quantity  of  ground  waters, 
either  through  direct  additions  or  with¬ 
drawals,  or  through  interception  of  an 

aquifer  by  cuts  or  excavations?  _  _  X 


h .  Substantial  reduction  in  the  amount  of 
water  otherwise  available  for  public 

water  supplies?  X 

i.  Exposure  of  people  or  property  to  water 
related  hazards  such  as  flooding  or  tidal 

waves?  X 

Plant  Life.  Will  the  proposal  result  in: 

a.  Change  in  the  diversity  of  species,  or 

number  of  any  species  of  plants  (including 
trees,  shrubs,  grass,  crops,  and  aquatic 

plants)  ?  ) 


4 . 


b.  Reduction  of  the  numbers  of  any  unique, 

rare  or  endemgered  species  of  plants?  _ 

c .  Introduction  of  new  species  of  plants  into 

an  area,  or  in  a  barrier  to  the  normal 
replenishment  of  existing  species?  _ 

d.  Reduction  in  acreage  of  any  agricultural 

crop?  _ _ 

5.  Animal  Life.  Will  the  proposal  resulb  in: 

a.  Change  in  the  diversity  of  species,  or 

numbers  of  einy  species  of  animals  (birds, 
land  animals  including  reptiles,  fish  and 
shellfish,  benthic  organisms  or  insects)?  _ 

b.  Reduction  of  the  n:imbers  of -any  unique, 

rare  or  endangered  species  of  animals?  _ 

c.  Introduction  of  new  species  of  animals  into 

an  area,  or  result  in  a  barrier  to  the 
migration  or  movement  of  animals?  _ 

*d.  Deterioration  to  existing  fish  or  wildlife 

habitat?  - 

6.  Noise.  Will  the  proposal  result  in: 

*a.  Increases  in  existing  noise  levels?  X 

b.  Exposure  of  people  to  severe  noise  levels?  _ 

7.  Light  and  Glare.  Will  the  proposal  produce  new 

light  or  glare?  _ 

8.  Land  Use.  Will  the  proposal  result  in  a  sub¬ 
stantial  alteration  of  the  present  or  planned 

land  use  of  an  area?  _ 

9.  JMatural  Resources.  Will  the  proposal  result  in: 

a.  Increase  in  the  rate  of  use  of  any  natoiral 

resources?  _ 

10.  Risk  of  Upset.  Will  the  proposal  involve: 

a.  A  risk  of  an  explosion  or  the  release  of 
hazardous  substances  (including,  but  not 
limited  to,  oil,  pesticides,  chemicals  or 
radiation)  in  the  event  of  an  accident  or 
upset  conditions?  _ 

*See  Attachment  A 
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b.  Possible  interference  with  an  emergency 
response  plan  or  an  emergency  evacuation 
plan? 

11.  Population.  Will  the  proposal  alter  the 
location,  distribution,  density,  or  growth 
rate  of  the  human  population  of  an  area? 

12.  Housing.  Will  the  proposal  affect  existing 
housing,  or  create  a  demand  for  additional 
housing? 

13.  Transportation/Circulation.  Will  the  proposal 
result  in: 

a.  Generation  of  substantial  additional 
vehicular  movement? 

b.  Effects  on  existing  parking  facilities, 
or  demand  for  new  parking? 

c.  Substantial  impact  upon  existing  trans¬ 
portation  systems? 

d.  Alterations  to  present  patterns  of  circu¬ 
lation  or  movement  of  people  and/or  goods? 

*e.  Alterations  to  waterborne,  rail  or  air 
traffic? 

f.  Increase  in  traffic  hazards  to  motor- 
vehicles,  bicyclists  or  pedestrians? 

14.  Public  Services.  Will  the  proposal  have  an 
effect  upon,  or  result  in  a  need  for  new  or 
altered  governmental  services  in  any  of  the 
following  areas: 

a .  Fire  protection? 

b.  Police  protection? 

c.  Schools? 

d.  Parks  or  other  recreational  facilities? 

e.  Maintenance  of  public  facilities, 
including  roads? 

f.  Other  governmental  seirvices? 

15.  Energy.  Will  the  proposal  result  in: 

a.  Use  of  substantial  amounts  of  fuel  or 
energy? 


*  See  Attachment  A 
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b.  Substantial  increase  in  demand  upon 

existing  sources  of  energy,  or  require  the 
development  of  new  sources  of  energy? 

16.  Utilities.  Will  the  proposal  result  in  a  need 
for  new  systems,  or  substantial  alterations  to 
utilities : 

17.  Human  Health.  Will  the  proposal  result  in: 

a.  Creation  of  any  health  hazard  or  potential 
health  hazaird  (excluding  mental  health)? 

b.  Exposure  of  people  to  potential  health 
hazards? 

18.  Aesthetics. '  Will  the  proposal  result  in  the 
obstruction  of  any  scenic  vista  or  view  open 
to  the  public,  or  will  the  proposal  result  in 
the  creation  of  an  aesthetically  offensive 
site  open  to  pviblic  view? 

19.  Recreation.  Will  the  proposal  result  in  an 
impact  upon  the  quality  or  quantity  of  exist¬ 
ing  recreational  opportunities? 

20.  Cult^lral  Resources. 

a.  Will  the  proposal  result  in  the  alteration 
of  or  the  destruction  of  a  prehistoric  or 
historic  archaeological  site? 

b.  Will  the  proposal  result  in  adverse  physical 
or  aesthetic  effects  to  a  prehistoric  or 
historic  building,  structure,  or  object? 

c.  Does  the  proposal  have  the  potential  to 
cause  a  physical  change  which  would  affect 
unique  ethnic  cult-ural  values? 

d.  Will  the  proposal  restrict  existing 
religious  or  sacred  uses  within  the 
potential  impact  area? 

21.  Mandatory  Findings  of  Significance. 

a.  Does  the  project  have  the  potential  to 
degrade  the  quality  of  the  enviroiment, 
substantially  reduce  the  habitat  of  fish 
or  wildlife  species,  cause  a  fish  or 
wildlife  population  to  drop  below  self 
sustaining  levels,  threaten  to  eliminate 
a  plant  or  animal  commxinity,  reduce  the 
nvimber  or  restrict  the  range  of  a  rare  or 


endangered  plant  or  animal  or  eliminate 
important  examples  of  the  major  periods 
of  California  history  or  prehistory? 


Yes  Mavbe  No 


X 


Does  the  project  have  the  potential  to 
achieve  short-term,  to  the  disadvantage  of 
long-term,  environmental  goals?  (A  short¬ 
term  impact  on  the  environment  is  one 
which  occurs  in  a  relatively  brief, 
definitive  period  of  time  while  long-term 

impacts  will  end\are  well  into  the  future.)  _  _  X 

Does  the  project  have  impacts  which  are 
individually  limited,  but  cumulatively  con¬ 
siderable?  (A  project  may  impact  on  two  or 
more  separate  resources  where  the  impact 
on  each  source  is  relatively  small,  but 
where  the  effect  of  the  total  of  those 

impacts  on  the  environment  is  significant.)  _  _  X 

Does  the  project  have  environmental  effects 
which  will  cause  substantial  adverse 
effects  on  human  beings,  either  directly 

or  indirectly?  _  _  X 


III.  Discussion  of  Environmental  Evaluation 

See  Attachment 

IV.  Determination 

On  the  basis  of  this  initial  evaluation; 

I  find  that  the  proposed  project  COULD  NOT  have  a  significant 
effect  on  the  environment,  and  a  NEGATIVE  DECLARATION  will  be 
prepared.  □ 

I  find  that  although  the  proposed  project  could  have  a  signi¬ 
ficant  effect  on  the  environment,  there  will  not  be  a  signi¬ 
ficant  effect  in  this  case  because  the  mitigation  measures 
described  on  an  attached  sheet  have  been  added  to  the  project. 

A  NEGATIVE  DECLARATION  WILL  BE  PREPARED.  □ 

I  find  the  proposed  project  MAY  have  a  significant  effect  on 

the  environment,  and  an  ENVIRONMENTAL  IMPACT  REPORT  is  required.  Q 


May  31.  1994 _  _ 

Date  Signature 

For  University  of  California.  San  Diego 


F, 


Attachment  A 


5.  The  potential  effects  of  the  proposed  sound  source  on  marine  mammals,  sea 
turtles,  and  other  marine  organisms  will  be  addressed  In  a  focused 
Environmental  Impact  Report  (EIR)  which  will  be  prepared  and  published  jointly 
with  the  federal  Environmental  Impact  Statement  being  prepared  by  the 
Advanced  Research  Projects  Agency  and  the  National  Marine  Fisheries  Service. 

6.  The  proposed  project  will  periodically  transmit  sound  in  the  ocean  environment. 
An  EIR  will  be  prepared  to  evaluate  any  potential  effects  of  this  sound 
transmission  on  marine  prganisms. 

13.  The  proposed  project  will  result  in  localized  increases  in  waterborne  and  air 
traffic.  Any  potential  environmental  effects  associated  with  this  traffic  will  be 
evaluated  in  the  EIR. 


10 


Figure  1.  Acoustic  Thermometry  of  Ocean  Climate  project  sound  source  location. 
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Appendix  E 


Ainley,  David 
Pt.  Reyes  Bird 
Observatory 

Alewine,  Dr.  Ralph 
Advanced  Reseeurch 
Projects  Agency 

Barlow,  Jay 
NOAA/NMFS 

Southwest  Fisheries 
Science  Ctr. 

La  Jolla,  CA 

Cailliet,  Greg 

Harvey,  James 

Moss  Landing  Marine  Labs 

Calambokidis,  John 
Cascadia  Research 


California  Coastal  Comm. 
San  Francisco  Office 

California  Dept,  of  Fish 
and  Game 

Morro  Bay,  Sea  Otter 
Research  Project 

Calif .  Environmental 
Protection 
Agency 

Cheaure,  A1 
Clark,  Tony  F. 

Center  for  Seismic 
Studies 

Research  Planning,  Inc, 

Clark,  Christopher  W. 
Mellinger,  David 
Charif,  Russel 
Cornell  Univ. 

Bioacoustic 

Research  Program 

Conlon,  Dennis 
Dept,  of  the  U.S.  Navy 
Space  and  Naval  Warfare 
Systems  Command 


Costa,  D2miel  P. 

Croll,  Donald 
Goley,  Dawn 

Univ.  of  CA,  Santa  Cruz 
Eeurth/Marine  Sci.  Dept. 

DeMaster,  Doug 

Nat.  Marine  Mammal  hah. 

Dept,  of  Health  Svcs. 
Office  of  Noise  Control 

Douglas ,  Peter, 

Exec «  Dir . 

Otter,  Lee 
Delaplaine,  Mark 
Bowers,  John 
Calif.  Coastal 
Commission 

Drevenak,  Jeannie 
National  Marine 
Fisheries  Svc. 

Office  of  Protected 
Resources 

Eckert,  Scott 
Bowles,  Ann  E. 

Hubbs  Sea  World 
Institute 

Elliott,  Bruce 
Johnston,  Deborah 
CA  Dept,  of  Fish  &  Gaune 
Monterey  Office 

Ellison,  William  T. 
Woolley,  Barry 
Marine  Aoustics,  Inc, 

Environmental  Protection 
Agency  Region  IX 

Fay,  Richard  R. 
Psychology  Dept. 

Loyola  University 

Font ,  Calvin 
Eft,  John 

United  States  Army 
Corps  of  Engineers 
San  Francisco 
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Fox,  William  W.,  Jr., 
Director 
Terbush,  Ann 
Hollingshead,  Kenneth  R. 
Swaurtz,  Steven  L. 
National  Oceanic  and 
Atmospheric  Admin. 
Office  of  Protected 
Resources 

Freedman,  Jonathan 
Chief 

Department  of  the  Army 
L.A.  Dist.,  Corps  of 
Engr. 

Grove,  Tami,  Director 
Otter,  Lee 
Strand,  Les 

California  Coastal  Comm. 
Central  Coast  Dist.  Ofc. 

Hix,  Ann 

City  of  San  Diego 
Env,  Quality  Div. 

Hofm2Ln,  Robert 

Marine  Meunmal  Commission 

Hudson,  Mary 
Environmental  Attorney 

Hyde,  David  W, 

SAIC,  San  Diego,  CA 

Jackson,  Terry  Cmmndr. 
Monterey  Bay  Nat.  Marine 
Sanctuary 

Johnston ,  Deborah 
State  of  California 
Dept,  of  Fish  and  Game 
Environmental  Svcs .  Div . 

Kr eut  zberg ,  Hans 
State  Hitoric 
Preservation  Ofc. 

Kobetich,  Gail 
Field  Supervisor 
U.S.  Fish  and  Wildlife 
Svc. 

Carlsbad  Field  Office 


Loftus,  Tom 
State  clearinghouse 
Office  of  Planning  and 
Research 

Los  Padres  Nat.  Forest 

Mate,  Bruce 
Hatfield  Marine  Ctr. 
Oregon  State  University 

McGill,  Kathy 
America  Cetacean 
Society 

Los  Angeles  Chapter 

MikhalevsJ<y,  Peter 
Ruth  Keenan 
SAIC,  McLean,  VA 

Myrberg,  Arthur  A. 

Univ.  of  Miami 
School  of  Marine  and 
Atmospheric  Sciences 

Nachtigall,  Paul  E. 
Hawaii  Institute  of 
Marine  Biology 

Notthoff,  Ann 
Reynolds,  Joel 
Nat.  Resources  Defense 
Council 

Papadakis,  Nick 
Director 

Association  of  Monterey 
Bay  Area  Govts. 

Pettis,  Roy 
Geoarch,  Inc. 

San  Diego,  CA 

Plenert,  Marvin 
Regional  Director 
U.S.  Fish  and  Wildlife 
Svc.  Region  1 

Regional  Water  Quality 
Ctrl.  Brd. 

Central  Coast  Region 
San  Diego  County 
Planning  & 

Land  Use  Dept. 

Richardson,  W,  John 
LGL,  Ltd. 


Saunders ,  Rachel 
Ctr.  for  Marine 
Conservation 

Sea  Otter  Education 
Center 

Slimmon,  Robert  Jr. 
Director 

Mbnterey  County  Planning 
&  Bldg.  Dept. 

Smiley,  John 
Big  Creek  Marine 
Research  Reserve 

Smith,  Nanci 

Public  Land  Mgmt 

Specialist 

State  of  California 

State  Lands  Commission 

Kathleen  E.  Sulzer 
SANDAG 

Thomas,  Jeannette  A. 
Biology  Dept. 

Western  Illinois  Univ. 

Tyack,  Peter  L. 

Woods  Hole  Oceanographic 
Institution 

Widen ,  Cherilyn 
State  Historic 
Preservation  Officer 

Zeh,  Judy 

Dept,  of  Statistics 
University  of  WA 
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APPENDIX  F 


Responses  to  Comments  Raised  by  the  Draft  EIS/EIR 


Introduction 


This  Appoidix,  Responses  to  Comments  Raised  bv  the  Draft  EIS/EIIL  summaru^  the 
comments  received  on  the  DRTS/RTR  prepared  for  the  California  Acoustic  Thermometry  of 
Ocean  Climate  Project  and  its  associated  Ivlarine  Mammal  Research  Frogiam.  Hiis  Appendix 
also  provides  the  document's  prq)arers'  comments  to  the  public  responses  in  accordance  v^th  the 
National  Environmoatal  Policy  Act  (NEPA)  and  the  California  Environmental  Quality  Act 
(CEQA).  The  prepares'  comments  are  also  provided  via  appropriate  e^qjansion,  clarification,  or 
revision  of  the  DEIS/EIR- 

The  Advanced  Research  Projects  Agency  received  210  letters  during  the  public  comment 
period  from  November  28, 1994  through  January  31, 1995.  In  addition,  58  statements  were 
presented  at  the  January  6, 1995  public  hearing  in  Santa  Cruz,  CA 

These  comments  contributed  to  the  evolution  of  the  research  program  that  makes  up  the 
proposed  action.  This  Appendix  clarifies  the  issues  expressed  by  the  commenters,  and  presents 
the  preparers'  final  position  on  actions  necessary  for  the  most  environmentally  conscientious  plan 
to  conduct  acoustic  thermometry  measurements  and  a  marine  mammal  research  program. 

This  Appendix  is  made  up  of  three  parts:  I)  preparers'  responses  to  comments  raised  by 
the  DEIS/EIR,  2)  California  DEIS/EIR  letter  issues  table,  3)  copies  of  comment  letters  and 
public  hearing  transcript  All  comments  from  incoming  letters,  and  statements  from  the  public 
hearing  were  numbered  (left  margin  of  comment  letters  and  pubUc  hearing  transcript)  and 
categorized  into  major  issues  and  subissues  (right  margin).  Responses  to  these  were  then  drafted 
and  reviewed  for  scientific  and  programmatic  accuracy.  Where  appropriate,  the  Marine  Mammal 
Research  Program  Advisory  Board  was  consulted  in  developing  the  comment  responses. 

The  California  DEIS/EIR  letter  issues  table  is  a  matrix  that  reflects  issues  raised  by  each 
commenter,  either  via  letter  or  public  hearing.  An  'X'  is  placed  next  to  the  commenter's  name  for 
each  issue  they  commented  on.  Following  this  are  copies  of  the  letters  received  and  the  public 
hearing  transcript  Where  a  comment  generated  a  text  change  (including  tables  and  figures)  it  is 
noted  as  'T.C.'  in  the  right  margin  next  to  the  comment.  Where  it  is  deemed  that  the  EIS/EIR 
responds  adequately  to  the  comment  the  appropriate  Section  number  is  noted  alongside  the 
comment. 
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ISSUE  1:  FUNDING  OF  PROGRAM 


Comment:  The  Department  of  Defense  (DoD)  has  no  environmental  mission  and  ATOC  is, 

in  reality,  a  military  project,  partially  “classified”,  designed  to  siqjport  research  into  improving 
military  capabilities. 

Response:  ATOC  is  funded  by  the  Strategic  Environmental  Research  and 

Development  Program  (SERDP).  SERDP  is  mandated  by  Public  Law  101-510  (40  U.S.C. 
§§2901-2904)  to  support  environmental  quality  research,  development,  demonstration  and 
applications  programs.  As  such,  SERDP  is  the  Defense  Department’s  principal  technology 
development  and  transfer  mechanism  for  environmental  issues.  The  SERDP  program  identifies 
and  develops  technology  to  meet  environmental  commitments  and  to  foster  the  exchange  of 
scientific  infonnation  and  technologies.  It  thus  interacts  with  other  programs  and  applies  defense 
technology  to  derive  more  usable  and  cost-effective  approaches  for  reducing  environmental  risks. 

SERDP  is  comprised  of  six  Technology  Thrust  Areas:  Global  Environmental  Change 
(GEC),  Conservation,  Cleanup,  Compliance,  Energy  Conservation/Renewable  Resources,  and 
Pollution  Prevention.  The  objective  of  the  GEC  thrust  area  (into  which  ATOC  falls)  is  to  focus 
on  research  which  includes  acquisition/organization  of  data  and  research  results  that  quantify  the 
total  environment  at  global  and  regional  scales.  Integration  of  new  and  existing  programs  in  data 
collection  and  analysis  methodologies,  process,  smdy,  research  and  environmental  modeling  are 
keystone  features.  GEC  programs  focus  on  improving  access  to  Department  of 
Defense/Department  of  Energy(DoD/DoE)  data  bases  and  facilities,  developing  DoD/DoE 
sensing  capabilities  and  technologies.  These  programs  support  research  into  environmental 
change,  process  and  modeling. 

All  projects  funded  by  SERDP  must  survive  an  intense  working  group  screening  process, 
an  evaluation  and  ranking  by  an  executive  working  group,  and  if  $1M  or  greater  in  value, 
rigorous  review  by  an  independent  Scientific  Advisory  Board.  To  qualify  as  a  SERDP  program, 
proposed  efforts  must  meet  requirements  of  the  law’s  authorizing  language  which  describes 
SERDP’s  purpose,  quoted  here  in  part: 

“To  address  enviromnental  matters  of  concern  to  DoD  and  DoE  through 
support  for  basic  and  applied  research  and  development  of  technologies  that  can  enhance 
the  capabilities  of  the  departments  to  meet  their  environmental  obligations. 

To  identify  research  technologies  and  other  information  developed  by  the 
DoD  and  the  DoE  for  national  defense  purposes  that  would  be  useful  to  governmental  and 
private  organizations  involved  in  the  development  of  energy  technologies  to  address  ... 
environmental  concerns  and  to  share  such  research,  technologies  and  other  information 
with  such  government  and  private  organizations.” 

As  part  of  GEC  and  the  broader  U.S.  Global  Climate  Research  Program,  ATOC  would 
transmit  a  signal  to  be  received  many  thousands  of  miles  away.  Accordingly,  the  use  of  existing 
fixed  undersea  receivers  of  the  Sound  Surveillance  System  (SOSUS),  a  part  of  the  Navy’s 
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Integrated  Undersea  Surveillance  System  (lUSS),  which  were  designed  for  precision  acoustic 
reception,  is  completely  within  the  letter  and  spirit  of  the  SERDP  legislation.  ATOC’s  use  of 
these  Navy  remote  sensing  cjqjabilities  would  avoid  major  program  costs.  A  specially-designed 
signal  processing  system  installed  at  selected  lUSS  sites  would  “tap  off’  the  uniquely-modulated 
ATOC  signal. 

It  is  true  that  certain  attributes  of  SOSUS  itself  remain  classified,  specifically,  exact 
location  of  the  underwater  receivers,  or  hydrophones,  but  ATOC  project  results  would  be  entirely 
unclassified,  since  relative,  not  absolute,  travel  times  are  the  primary  measurement  All  climate 
measurement  data  would  be  available  to  scientists  at  an  unclassified  level. 

The  ATOC  project  has  no  specific  military  purpose  and  is  not  designed  to  improve 
military  ctqjabilities.  However,  research  that  increases  knowledge  of  the  marine  environment 
always  offers  the  potential  for  discoveries  that  may  prove  useful  for  both  civilian  and  military 
purposes. 


ISSUE  2:  PROGRAMMATIC  EIS 


Comment:  A  programmatic  EIS/EIR  forecasting  and  analyzing  the  environmental  effects  of 

the  overall  ATOC  program  for  at  least  the  next  10  years  is  required  before  any  ATOC  activities 
occur,  including  baseline  studies  providing  information  for  the  environmental  review  process. 
Alternatively,  the  process  for  evaluating  subsequent  ATOC  actions  should  clearly  be  explained 
in  the  FEIS/EIR,  and  a  programmatic  statement  should  be  prepared  if  the  10-year  ATOC 
program  proceeds.  The  EIS/EIR  should  evaluate  all  current  project  components,  including 
components  in  New  Zealand,  Hawaii,  and  the  fixed  and  drifting  receivers.  The  relationship  of 
the  Kauai  and  California  environmental  review  processes  should  be  clarified.  The  comment 
periods  for  the  California  and  Hawaii  EISs  should  have  been  concurrent 

Response:  The  EIS/EIR  identifies  the  reasons  why  future  ATOC  activities  are  too 

speculative  to  permit  analysis  of  potential  environmental  effects  at  this  time.  Neither  NEPA  nor 
CEQA  require  speculation  concerning  future  activities.  EPA,  the  federal  agency  responsible  for 
ensuring  compliance  with  the  NEPA  guidelines,  recommended  that:  “a  broad  programmatic  EIS 
be  developed  for  the  10-year  ATOC  program,  should  it  occur,  with  tiered  NEPA  documents  for 
each  new  sound  source.” 

Both  NEPA  and  CEQA  require  reasonable  development  of  information  necessary  to 
support  the  EIS/EIR;  by  definition  these  studies  must  take  place  before  the  environmental  review 
process  is  completed.  Studies  made  under  existing  permits  and  analyses  of  available  data  have 
provided  important  information  for  preparation  of  the  EIS/EIR. 

Both  the  source  technologies  and  source  locations  that  would  be  proposed  for  a  long-term 
ATOC  effort  presently  are  uncertain.  If  the  ATOC  feasibility  study  proves  successful  and  funds 
are  made  available  for  future  activities  (both  of  which  must  be  considered  speculative  at  this 
time),  the  range  of  potential  options  for  ATOC  technologies  includes:  1)  moored  autonomous 
sources  with  a  high  degree  of  siting  flexibility  and  potentially  located  in  very  remote  locations, 

2)  bottom  mounted  autonomous  sources  at  locations  in  the  deep  sound  channel,  with  somewhat 
less  siting  flexibility  or,  3)  cable  powered  sources  that  generally  would  need  to  be  located 
reasonably  close  to  developed  land  areas. 

Autonomous  sources,  particularly  if  they  are  to  be  buoyed  up  on  a  mooring,  require 
substantial  engineering  work  before  the  capability  is  demonstrated;  the  likelihood  that  this  work 
can  be  completed  before  future  phases  might  be  proposed  is  uncertain. 

Several  factors  render  speculative  any  detailed  predictions  concerning  potential  future 
ATOC  Project  studies,  including  source  sites.  First,  the  importance  of  avoiding  marine 
mammals  should  be  understood  better  following  the  initial  MMRP  and  feasibility  study  phase. 
Also  pertinent  to  the  location  of  future  sound  sources  would  be  the  degree  to  which  additional 
research  on  marine  mammals  is  considered  important  as  an  overall  ATOC  program  goal. 

The  description  of  siting  criteria  set  forth  in  Section  2  of  the  EIS/EIR  provides  the 
currently  available  information  regarding  the  likely  process  for  selecting  any  future  ATOC 
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source  sites.  It  is  anticipated  that  from  one  to  several  sound  sources  would  be  needed  in  each 
major  ocean  basin,  but  even  that  factor  remains  speculative  until  the  results  of  the  initial 
feasibility  study  have  been  obtained.  In  particular,  it  is  not  currently  known  whether  there  is  a 
limiting  range  for  the  ATOC  technology  that  would  require  more  sources  to  obtain  complete 
basin-level  or  global  cover^e.  All  of  these  factors  would  be  considered  following  the  feasibility 
study  phase  in  developing  any  long-term  program  proposals. 

The  net  effect  of  all  these  uncertainties  is  that  the  location  of  potential  future  ATOC 
sources  and  their  nature  and  characteristics  are  currently  speculative  and  the  results  of  any 
environmental  review  based  upon  such  speculation  would  likely  be  rendered  obsolete  by  future 
developments  in  the  program. 

No  proposed  sites  for  additional  ATOC  sources  have  been  identified.  The  shift  in 
proposed  location  for  the  California  ATOC  source  from  Sur  Ridge  (preferred  site)  to  Pioneer 
Seamount  demonstrates  both  the  flexibility  of  ATOC  source  siting  decisions  and  the  need  to 
respond  to  evolving  factors  in  focusing  on  specific  proposals.  If  autonomous  technologies  are 
demonstrated  in  the  future,  this  source  siting  flexibility  will  be  even  greater. 

To  the  extent  that  cabled  sound  sources  similar  to  those  proposed  for  the  California  and 
Hawaii  ATOC  installations  are  utilized  for  future  ATOC  activities,  and  assuming  similar  siting 
criteria,  the  impacts  could  be  anticipated  to  be  similar  to  those  analyzed  in  the  respective 
environmental  impact  statements  for  the  California  and  Hawaii  cabled  source  operations.  If 
future  sound  sources  are  located  at  more  remote  sites  with  lower  abundances  of  marine  mammals 
and  other  sea  life,  impacts  could  be  reduced,  but  continued  marine  mammal  research  would 
likely  be  severely  restricted  or  infeasible  at  those  locations. 

If  the  MMRP  demonstrates  any  adverse  impacts  from  ATOC  sound  transmissions  or 
other  ATOC  activities,  and  if  the  ATOC  concept  proves  successful  and  a  long-term  study 
warranted,  a  programmatic  environmental  impact  statement  likely  would  be  required  at  that  time, 
with  tiered  site-specific  environmental  review. 

The  complete  ATOC  program,  as  currently  known,  consists  of  the  activities  described 
and  analyzed  in  the  EIS/EIR  for  California  and  the  EIS  for  Hawaii  cabled  source  installations 
and  related  activities.  These  two  documents  incorporate  one  another  by  reference  and  when 
combined  comprise  a  complete  program-level  analysis  at  this  time. 

All  of  the  current  project  components  that  fall  under  the  jurisdiction  of  U.S.  federal 
and/or  state  guidelines  or  permitting  requirements,  including  the  pertinent  fixed  and  drifting 
receiving  arrays,  are  analyzed  in  the  EIS/EIR.  Specifically,  the  EIS/EIR,  in  Section  4.2. 1.1, 
concludes  that  none  of  the  receiving  arrays,  including  those  in  non-LT.S.  waters  (e.g.,  Guam, 
Rarotonga  [New  Zealand])  will  have  significant  environmental  impacts. 

The  DEISs  for  California  and  Hawaii  were  released  as  close  in  time  as  was  practicable.  It 
was  determined  not  to  delay  release  of  the  California  EIS/EIR  to  permit  identical  review  periods, 
since  not  all  commenters  are  interested  in  both  sites  and  such  delay  would  have  uimecessarily 
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withheld  information  of  concern  to  the  public  in  California.  Commenters  interested  in  any 
combined  effects  of  the  California  and  Hawaii  activities  have  been  able  to  provide  their 
comments  as  late  as  the  close  of  the  comment  period  on  the  Hawaii  document  (March  9, 1995). 


ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

a.  CLARIFICATION  OF  ATOC  OBJECITVES/GOALS 


Comment:  1)  What  is  the  primary  purpose  of  ATOC?  2)  Why  bother  with  the  detection  of 

greenhouse  warming  when  we  know  already  that  it  has  taken  place?  3)  Why  not  just  put  a 
thermometer  over  the  side  of  the  ship  and  measure  temperatures  directly?  4)  Won't  your 
measurements  take  too  long  to  do  any  good? 

Response:  1)  There  is  not  yet  sufficient  agreement  within  the  environmental  scientific 

communities  on  the  possible  adverse  effects  of  greenhouse  warming  and  the  extent  that  it  may  be 
occurring.  The  primary  purpose  of  ATOC  is  to  make  a  contribution  toward  meaningful  climate 
predictions,  which  are  a  prerequisite  to  any  effective  national  and  international  policy  on  fossil 
fuel  consumption.  In  the  future,  validated  climate  models  will  be  the  primary  tools  available  to 
persuade  governments  to  adopt  new  policies  toward  energy  consumption  and  renewal.  Such 
scientific  consensus  was  instrumental  in  arriving  at  the  Montreal  Protocol  regarding  CFC 
reduction/elimination. 

2)  Greenhouse  warming  may  have  been  detected  in  the  atmosphere,  but  has  not  yet  been 
observed  in  the  ocean.  Climate  models  have  been  used  to  examine  the  ocean's  response  to 
greenhouse-induced  atmospheric  warming.  Existing  climate  models  differ  widely  in  their 
predictions,  partly  as  a  result  of  the  treatment  of  clouds  and  the  so-called  “flux  correction”(the 
salt  water/fi-eshwater  balance  in  the  ocean  changes  over  time.  To  keep  the  models  in  agreement  it 
is  necessary  to  “correct”  for  these  changes).  Climate  modelers  all  agree  that  the  ocean  plays  a 
vital  role.  You  caimot  get  the  atmosphere  right  until  you  get  the  ocean  right.  Further,  the  ocean 
is  important  in  its  own  right,  for  predicting  sea  level  changes,  changes  in  coastal  habitats,  and 
changes  in  circulation  affecting  marine  life  globally. 

The  ATOC  role  is  not  to  detect  greenhouse  warming  in  the  ocean,  but  to  test  climate 
model  predictions,  whether  ambient  or  greenhouse-related.  Where  we  find  the  models  to  be 
inadequate,  this  would  lead  to  an  improved  understanding  and  prediction  of  climate  variability. 

So  our  initial  effort  would  be  devoted  to  test  and  improve  ambient  climate  predictions,  and  this 
inevitably  would  lead  to  improved  greenhouse  climate  predictions.  We  do  not  have  to  wait  for  a 
decade  to  provide  much-needed  data.  As  indicated  in  the  EIS/EIR,  “...well  before  global  climate 
change  is  evident  in  the  data,  ATOC  will  be  able  to  contribute  valuable  sea-truth  data  to  the 
climate-research  modeling  community,  to  improve  their  predictive  capability. ’’(Section  1.1.1). 

3)  The  ATOC  project  provides  for  a  new  type  of  ocean  measurement,  acoustic 
thermometry,  which  complements  satellite  altimetry  observations.  These  are  by  no  means  the 
only  ocean  measurements  that  are  or  should  be  taken,  but  they  are  unique  in  viewing  the  oceans 
on  the  scale  of  climate  variability,  from  5000  to  10,000  km.  Averaging  over  many  hundreds  of 
traditional  point  measurements  can  demonstrate  climate  variability  and  has,  in  fact,  lead  to  much 
of  what  is  now  known  about  ocean  climate.  But  there  is  an  inherent  advantage  of  conducting  the 
ocean  observation  program  on  a  scale  commensurate  with  the  scale  of  ocean  features  material  to 
climate  predictions. 
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4)  Climate  variability  can  be  associated  with:  a)  ambient  processes  which  are  not  directly 
related  to  human  activity;  examples  are  the  seasonal  variation,  and  El  Nino  events;  and  b) 
variations  associated  with  human  activities,  such  as  greenhouse  wanning.  Separation  of  the 
former  from  the  latter  is  not  easy  and  will  at  best  take  many  years.  But  by  testing  and  improving 
the  ambient  climate  models  now  progress  can  be  made  towards  greenhouse  prediction  later.  A 
model  that  fails  to  account  for  ambient  variability  will  fail  to  properly  predict  greenhouse 
variations.  Interplay  of  the  observation  and  model  will  lead  to  model  improvements  and 
ultimately  to  model  credibility. 

Establishing  the  credibility  of  greenhouse  prediction  is  an  important  element  toward  a 
rational  public  policy.  Although  global  warming  has  been  identified  by  the  international 
climatology  community  as  a  very  important  problem,  there  is  currently  no  agreement  in  the 
environmental  scientific  community  on  the  extent  and  possible  implications  of  the  greenhouse 
effect.  Acoustic  thermometry  can  make  a  contribution  towards  credible  model  predictions  that 
could  go  a  long  way  toward  fostering  agreement  among  climatologists  which,  in  turn,  could 
enhance  the  possibility  of  national  and  international  policy  changes  with  respect  to  fossil  fuel 
usage. 
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ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

b.  POTENTIAL  FOR  POLICY  CHANGES  TO  CURTAIL  GREENHOUSE  GAS  EMISSIONS 

Comment:  Since  we  already  know  that  greenhouse  warming  is  taking  place,  there  is  no  need 

for  further  studies.  Instead  of  spending  money  on  such  studies,  why  not  put  it  into  better 
conservation  measures? 

Response:  Energy  conservation  measures  should  indeed  be  put  into  effect  Such 

measures  are  very  expensive,  and  they  have  to  be  mounted  on  an  international  scale  to  be 
effective.  To  persuade  governments  to  follow  such  a  course  will  require  clear  evidence  of  the 
consequences  of  inactioit  There  have  been  numerous  studies  of  the  projected  consequences 
(e.g.,  on  agriculture,  sea  level,  etc.).  These  are  not  based  on  the  indicated  warming  by  about 
0.5°C  in  the  last  century,  but  on  model  predictions  of  much  more  severe  future  changes.  These 
predictions  differ  from  place  to  place,  and  generally  point  to  greater  wanning  in  the  northern 
hemisphere,  particularly  at  high  northern  latitudes;  and  in  some  places  a  cooling  is  predicted. 
“There  is  important  need  for  model  predictions  to  be  tested  against  observations,  if  the  models 
are  to  serve  as  a  persuasive  basis  for  policy  formuIation.”(EIS/EIR  Section  1.1.1,  emphasis 
added).  Also,  see  previous  comment  for  additional  response  relevant  to  this  comment. 
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ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

c.  ADEQUACY  OF  COMPUTER  MODELS  FOR  CLIMATE  PREDICTIQNS 


Comment:  Adequate  climate  models  already  exist  Why  spend  money  on  an  expensive  and 

questionable  ocean  observation  program? 

Response:  The  majority  of  the  climatology  research  community  do  not  think  existing 

models  are  adequate  to  project  future  changes.(e.g.,  McDonald  et  al.,  1994;  Ehret,  1994). 

Among  the  uncertainties  most  often  quoted  are  the  role  played  by  clouds  (which  is  being 
intensively  studied),  the  so-called  “flux  correction”(see  Comment  Response  3. a.)  which  needs  to 
be  applied  to  predictions  to  keep  them  calibrated,  and  which  can  measurably  affect  the  predicted 
climatic  change,  and  the  dominant  role  played  by  the  oceans. 

During  the  first  decade  of  niunerical  weather  predictions  in  the  early  fifties,  the  predictive 
skill  actually  diminished  relative  to  the  previous  manual  predictions.  The  reason,  it  turned  out, 
was  that  weather  station  observations  were  not  properly  assimilated  into  the  computer  prediction 
models.  And  without  such  data  assimilation,  weather  predictions  become  useless  after  about  ten 
days. 


In  weather  predictions,  the  ocean  plays  a  minor,  passive  role.  In  climate  predictions,  the 
ocean  plays  the  major,  dominant  role.  The  ventilation  of  the  interior  ocean,  associated  with  the 
formation  of  intermediate  and  deep  water  in  the  Greenland  Sea  and  around  the  Antarctic 
continent,  is  one  of  the  most  important  ocean  processes.  Manabe's  climate  model  predicts  the 
termination  in  a  century  or  so  of  this  ventilation,  as  a  consequence  of  greenhouse  warming. 
(Manabe  and  Stouffer,  1993).  Even  one  year  of  lack  of  this  oceanic  ventilation  process  would 
have  profound  consequences  on  life  on  the  earth  and  within  the  sea.  Climate  models  need  to  be 
properly  initialized  by  global  ocean  observations,  and  such  observations  need  to  be  continuously 
assimilated  to  keep  the  predictions  firom  running  off  track.  For  example,  comparing  the  predicted 
seasonal  change  in  upper  ocean  heat  content  with  the  closely  related  sea-level  changes  provided 
by  the  Topex-Poseidon  satellite  altimetry  measurements  reveals  “unacceptable  discrepancies.” 
(NRL,  1994). 

Appropriate  ocean  measurements  are  an  essential  part  of  any  climate  prediction.  “Global 
atmospheric  climate  changes  caimot  be  predicted  without  understanding  global  ocean  processes. 
Yet,  to  date,  there  are  no  large-scale  observations  of  ocean  temperature  to  compare  with  and 
verify  the  predictions  of  existing  models.”(EIS/EIR  Section  1.1.1). 
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ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

d  DOES  ACOUSTIC  THERMOMETRY  PROVIDE  USEFUL  CLIMATE  SIGNALS  (TOO 
DEEP.  TOO  LATE^? 

Comment:  The  effect  of  greenhouse  wanning  will  take  thousands  of  years  to  reach  the  depth 

of  the  sound  channel,  and  the  information  will  be  too  late  to  be  useful. 

Response:  Many  conunenters  have  suggested  that  ATOC  is  not  useful  since  it  will 

take  too  long  for  the  climate  signal  to  penetrate  to  the  depth  of  the  acoustic  source  (about  1  km). 
It  has  been  stated  that  it  would  take  10,000  yrs  to  be  observable.  There  are  two  misconceptions 
underlying  this  assertion:  1)  The  above  number  is  the  characteristic  time  for  the  warming  of  the 
oceans  by  molecular  difhision  but,  in  fact,  heat  is  carried  downward  by  convective  processes,  as 
shown  by  the  penetration  of  CFC's  to  1 .5  km  depth  in  only  ten  years.  2)  Acoustic  energy  in  the 
sound  channel  propagates,  not  along  straight  lines,  but  along  rays  which  oscillate  between  the 
shallow  and  deep  ocean.  This  acoustic  method  is  sensitive  to  changes  throughout  the  water 
column,  not  just  at  the  source  depth.  This  extensive  vertical  sampling  is  the  basis  of  ocean 
acoustic  tomography  (a  method  of  using  a  network  of  sources  and  receivers  to  produce  a  3D 
image  of  the  thermal  structure  of  the  volume  of  the  ocean  within  the  networks)  and  has  been 
demonstrated  in  many  experiments  over  the  last  15  yrs. 

Comment:  A  change  in  the  depth  of  the  sound  channel  associated  with  greenhouse  wanning, 

and  the  resulting  alteration  of  ray  paths,  would  cause  changes  in  travel  time  that  could  be 
misinterpreted  as  changes  in  ocean  temperature. 

Response:  The  depth  of  the  sound  chamiel  axis  does  nof  remain  constant  over  time, 

but  shifts  (at  least  tens  of  meters)  upward  and  downward  with  the  movement  of  major  water 
masses  throughout  the  oceans.  In  the  higher  latitudes,  where  the  sound  channel  is  close  to  the 
surface,  storm  activity  can  cause  the  axis  depth  to  move  vertically  in  the  water  column.  It  has 
been  demonstrated  in  ocean  acoustic  tomography  on  a  1000  km  scale  that  the  effects  on  acoustic 
travel  time  due  to  alteration  of  ray  paths  are  much  smaller  than  those  associated  with  changes  in 
temperature. 

Comment:  Changes  in  acoustic  travel  time  may  be  more  related  to  earth  movements  than 

changes  in  ocean  temperature. 

Response:  For  a  typical  5000  km  path,  plate  tectonics  predicts  changes  on  the  order 

of  10  cm  in  10  yrs,  associated  with  a  change  in  travel  time  of  10*^  sec.  During  such  an  interval, 
the  expected  change  in  temperature  is  on  the  order  of  0.  l^C,  producing  a  change  in  travel  time  on 
the  order  of  1  sec.  Therefore,  changes  in  acoustic  travel  time  due  to  earth  movements  will  not 
mask  changes  in  acoustic  travel  time  due  to  global  warming,  and  corrections  can  easily  be  made 
to  account  for  the  effect  of  earth  movements. 
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ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

e.  ALTERNATIVE  METHODS.  SUCH  AS  POINT  MEASUREMENTS.  SATEIXTTF.S 


Comment:  Why  not  rely  on  alternate  traditional  methods  \^hich  do  not  have  the  potential  for 

interfering  with  marine  life?  Further,  NASA  and  NOAA  satellites  have  already  proven  changes 
in  ocean  temperature. 


Response:  The  key  problem  with  traditional  point  measurements  has  been  noted  in 

numerous  scientific  publications  over  the  years  (e.g.,  Munk  and  Wunsch,  1982;  Baggeroer  and 
Munk,  1989;  Worcester  et  al.,  1991)  and  was  summarized  in  the  EIS/EIR  (Section  1.1.5): 
“...measurements  at  each  point  are  contaminated  by  small-scale  ocean  variability.”  and  “...by 
acoustically  measuring  average  temperatures  across  distances  extending  to  5000  km  or  more, 
over  extended  time  periods,  short-term  regional  and  mesoscale  variations  are  averaged  out,  and 
the  predicted  global  climate  warming  signal  can  be  detectable.” 

Infimed  measurements  from  satellites  would  be  the  best  way  of  measuring  temperature 
changes  in  the  surface  layers.  Unfortunately  these  measurements  are  badly  contaminated  due  to 
absorption  by  water  vapor,  and  are  masked  by  backscatter  from  clouds.  The  present  precision  of 
about  1°  C  is  inadequate  for  any  observation  of  global  change  in  a  practical  time  frame.  Further, 
ocean  measurements  need  to  include  the  interior  ocean  which  is  not  accessible  to  radiative 
measurements  firam  above.  (What  evidence  there  is  indicates  that  the  greenhouse  effects  have 
already  penetrated  beyond  a  depth  of  1  km). 


On  the  other  hand,  satellite  altimetry  observations  have  established  an  astounding 
precision  of  about  2.5  cm  in  the  vertical  for  measuring  the  global  sea  level.  This  has  already 
proven  useful  in  measuring  ambient  variability,  and  will  ultimately  be  useful  in  measuring 
greenhouse  effects.  The  ATOC  proposal  complements  a  parallel  observational  program,  satellite 
altimetry,  for  estimating  the  heat  content  of  the  upper  ocean,  by  using  acoustic  thermometry  to 
measure  the  interior  ocean. 
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ISSUE  3:  ROLE  OF  ACOUSTIC  THERMOMETRY  IN  ADDRESSING  GLOBAL 

WARMING 

f.  PROBABILITY  OF  SUCCESS  . 

Comment:  ATOC  scientists  admit  that  they  are  not  certain  that  acoustic  thermometry  will 

work.  They  should  not  be  permitted  to  proceed  until  the  method  has  been  established.  Since 
ATOC  will  lead  to  global  networks  functioning  for  many  years,  the  EIS  should  be  directed  at 
such  long-term  global  networks. 

Response:  Many  comments  have  been  directed  at  this  issue.  The  ATOC  project 

addressed  in  the  EIS/EIR  was  originally  proposed  as  a  2  ‘/z  year  experiment  and,  as  with  most 
scientific  research,  the  outcome  is  somewhat  uncertain.  Two  issues  are  involved,  which  are 
discussed  below: 

First,  the  principal  investigators  have  developed  acoustic  thermometry  (under  the  name 
ocean  acoustic  tomography)  for  the  last  fifteen  years,  and  have  established  its  validity  to  ranges 
of  1000  km.  Some  sparse  measurements  were  carried  out  to  3000  km.  There  have  been  over  20 
experiments  world-wide.  The  fact  that  it  is  possible,  by  suitable  signal  analysis  (similar  to  that 
used  with  deep  space  probes),  to  detect  digitally  coded,  low  fi'equency  transmissions  to  18,000 
km  (almost  half  way  aroimd  the  earth)  was  established  in  1991  in  the  Heard  Island  Feasibility 
Test.  Therefore,  the  ATOC  project  is  based  on  solid  scientific  data.  What  is  new  is  the  attempt 
to  apply  the  techniques  to  ocean  climate  scales,  presmnably  5000  to  10,000  km.  We  do  not  now 
know,  nor  will  we  know  until  ATOC  measurements  are  carried  out,  what  the  geographical  limits 
are. 

Second,  until  these  results  are  known,  it  is  futile  to  speculate  on  possible  future 
extensions  of  such  work.  It  should  be  noted  that  the  usefulness  of  ATOC  as  a  contributor 
towards  credible  predictions  of  global  climate  change  does  not  necessarily  demand  a  global 
ATOC-like  network.  The  testing  of  climate  models  in  a  few  (2-4)  key  ocean  regions  (e.g..  North 
Pacific,  Atlantic,  Indian,  Arctic  Oceans)  might  suffice  to  advance  our  understanding  so  that  these 
models  can  be  used  globally. 
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ISSUE  4;  ALTERNATE  SITE 

a.  RATIONALE  FOR  ACOUSTIC  SOURCE  INSTALLATION  IN  MBNMS 


Comment:  There  were  27  specific  comments  (via  letter )  and  2  specific  comments  in  the  6 

January  1995  Santa  Cruz  Public  Hearing  testimony  referring  to  the  rationale  for  installing  the 
ATOC  source  inside  the  MBNMS. 

Response:  The  proposed  source  location  has  been  moved  out  of  the  MBNMS  (Sur 

Ridge-preferred  site)  to  Alternative  3-1;  the  alternate  site  at  Pioneer  Seamount. 
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ISSUE  4:  ALTERNATE  SITE 

b.  CONSIDERATION  OF  CONDUCTING  MMRP  IN  AREA  RICH  WITH  MARINE 
MAMMALS.  BUT  INSTALLING  SOURCE  IN  AREA  DEVOID  OF  MARINE  MAMMALS 


Comment:  There  were  22  specific  comments  (via  letter)  referring  to  the  possibility  of 

carrying  out  a  MMRP  in  an  area  with  large  populations  of  marine  mammals,  but  installing  the 
ATOC  source  in  an  area  devoid  of  marine  mammals. 

Response:  If  the  MMRP  and  ATOC  were  carried  out  in  different  locations,  the 

ATOC  sound  source  could  not  be  used  for  the  MMRP  observations.  The  MMRP  would  have  to 
use  a  different  sound  source  with  different  characteristics.  One  of  the  major  benefits  of  using  a 
stable,  calibrated,  controlled,  monitored  low  frequency  source  for  carrying  out  scientific  research 
into  the  potential  effects  of  low  frequency  sound  on  marine  mammals  is  that  replication  of  the 
signal  characteristics  is  straightforward.  Attempts  to  correlate  data  collected  in  the  upper  water 
column  using  a  portable  acoustic  source  (most  likely  with  different  transmission  characteristics, 
including  a  lower  source  level)  with  a  deep,  bottom-mounted  source  could  lead  to  extr^olation 
difficulties  that  could  render  the  data  unrelatable.  WTiat  a  portable,  relatively  low-powered  low 
frequency  source  can  accomplish  is  to  establish  some  baseline  measurements  into  the  potential 
for  causing  behavioral  effects  on  marine  animals.  For  example,  by  employing  a  source  off  a 
vessel  with  a  frequency  bandwidth  in  the  range  of  approximately  75-85  Hz,  with  a  source  level  of 
about  175  dB,  it  could  be  verified  whether  or  not  there  was  any  behavioral  reaction  to  the  low 
frequency  sound  presented  in  that  manner.  Although  this  would  have  provided  data  relevant  to 
present  discussions  about  ATOC  effects,  additional  interpretation  would  be  needed  before 
applying  that  data  to  what  might  specifically  be  expected  from  the  ATOC  source.  See  responses 
to  Issue  6  comments  for  further  discussion  of  the  use  of  boat-based  acoustic  playback 
experiments,  and  the  use  of  noise  fit)m  vessels  to  assess  the  potential  impact  of  low  frequency 
sound  on  marine  mammals. 

By  moving  the  source  site  from  Sur  Ridge  (preferred  site)  in  the  MBNMS  to  Pioneer 
Seamount  (Alternative  3-1),  the  estimates  for  numbers  of  species  have  changed.  Four  of  the 
seven  mysticete  species  are  expected  to  be  fewer  in  number  at  Pioneer  Seamount  compared  to 
Sur  Ridge,  two  basically  the  same,  and  one  stock  potentially  greater  (humpback  whale).  Three  of 
the  seven  odontocete  species  are  expected  to  be  fewer  in  number  at  Pioneer  Seamount,  two  the 
same,  and  two  greater  (Pacific  white-sided  dolphin  and  DalFs  porpoise).  One  of  the  five 
pinniped  species  should  have  a  smaller  stock  at  Pioneer  Seamount,  three  the  same,  and  one 
possibly  greater  (northern  fur  seal).  The  one  fissiped  (sea  otter)  and  the  four  sea  turtle  species 
have  lower  stocks  at  Pioneer  Seamount. 
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ISSUE  4:  ALTERNATE  SITE 

c.  ADDITIONAL  ALTERNATE  SITES 


Comment:  At  least  5  to  6  sites  have  convex  (slope)  configurations  unobstructed  by  nearby 

bathymetry.  The  Pacific  Coast  site,  NAVFAC  Centerville  Beach,  is  not  mentioned.  The  Navy 
used  this  site  in  part  for  its  desirable  subsea  acoustic  characteristics.  Accordingly,  this  site  should 
either  be  evalua^  on  a  par  with  the  others,  or  its  omission  should  be  accounted  for  in  the  text. 
Discuss  the  November  AET  site  as  an  alternative  site  for  ATOC. 

Response:  Reasonable  bounds  were  required  in  selecting  site  alternatives.  This  led  to 

the  development  of  a  set  of  siting  criteria  found  in  Section  2.2.3  of  the  EIS/EIR.  Many  of  the 
siting  criteria  directly  serve  an  environmental  purpose  and  effectively  offset  potential  adverse 
effects,  and  are  thereby  considered  mitigation  measures.  Accordingly  the  project  undertook  a 
comprehensive  review  of  all  feasible  acoustic  sites  and  rated  them  using  an  aggregated 
combination  of  established  criteria.  No  sites  that  could  meet  project  objectives  and  that  could 
reduce  impacts  were  ignored. 

Two  sets  of  siting  criteria  were  developed;  one  to  achieve  the  ATOC  project  objectives 
and  one  to  achieve  objectives  of  the  Marine  Mammal  Research  Program.  Certain  locations  were 
found  to  be  strong  in  only  one  or  two  criteria  (e.g.,  bathymetry/bottom  topography,  proximity  of 
Navy  equipment,  as  in  the  case  of  NAVFAC  Centerville  Beach,  etc.),  while  others  had 
insufficient  populations  of  marine  mammals  on  which  to  base  sound  and  robust  marine  mammal 
research.  The  latter  case  reflects  the  situation  with  respect  to  the  site  (Jasper  Seamount)  selected 
for  the  November,  1994,  system  Acoustic  Engineering  Test.  That  site  was  specifically  chosen 
for  its  sparse  population  of  marine  mammals,  as  the  test  did  not  include  any  marine  mammal 
study.  Based  on  an  Environmental  Assessment  prepared  by  ARPA  and  UCSD,  it  was 
determined  that  there  would  be  minimal,  if  any,  effects  from  the  HX-554  sound  source  on  marine 
animals  (including  endangered  species)  in  the  vicinity  of  the  AET.  Therefore,  in  accordance 
with  the  MMPA,  it  was  determined  by  ARPA,  in  consultation  with  NMFS,  that  the 
implementation  of  the  AET  would  not  affect  the  quality  of  the  human  environment,  and  that 
preparation  of  an  EIS  was  not  required  by  Section  102  (2)  of  the  NEPA  or  its  implementing 
regulations.  It  was  also  determined  that  the  mitigation  measures  (total  of  six)  employed  during 
the  AET  reduced  the  potential  impacts  to  a  negligible  level.  Further,  based  on  this  EA,  no  taking 
(harassment)  of  marine  mammals  or  sea  turtles  was  anticipated.  This  site  is  deemed 
inappropriate  for  a  combined  ATOC/MMRP  project.  It  may,  however,  be  an  appropriate  site  for 
a  future  sound  source. 

As  a  result  of  the  site  screening  process,  the  project  initially  deemed  six  locations 
sufficiently  promising  for  further  consideration.  A  detailed,  comparative  evaluation  of  all  six 
sites  is  presented  in  Section  2  of  the  EIS/EIR. 
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ISSUE  5;  ALTERNATIVE  METHODS 

a.  CONSIDERATIQN  OF  ALTERNATIVE  METHODS  AS  SUPERIOR  TO  ACOUSTIC 

IHERMQMEIRY 


Comment:  Instead  of  directly  measuring  temperature  change  in  the  ocean,  why  not  measure 

rainfall  on  land  as  an  indicator  of  ocean  climate  change? 

Response:  The  primary  indicator  of  global  climate  change  in  the  ocean  will  be 

temperature,  just  as  it  is  in  the  atmosphere.  Rainfall  is  an  indirect  measure  of  climate  change, 
and  it  depends  on  local  and  regional  vertical  convection,  condensation  nuclei,  altitude  and  other 
factors,  not  simply  water  vapor  pressure  and  temperature.  Even  if  rainfall  were  a  reliable 
indicator  of  climate  change,  there  remains  the  difficulty  of  obtaining  rainfall  measurements  over 
the  ocean.  Land-based  rain  gai^es  cover  a  small  fraction  of  the  earth's  surface,  and  despite  many 
efforts  over  the  past  50  yrs  to  develop  a  reliable  ocean  rain  gauge,  only  a  few  research  prototypes 
exist.  Commercially  available,  reliable,  autonomous  ocean  rain  gauges  are  still  in  the 
development  phase. 

Comment:  Why  not  use  a  moored  autonomous  sound  source  to  broaden  the  range  of  choice 

of  possible  source  sites? 

Response:  The  technical  and  engineering  capabilities  required  to  moor  an 

autonomous  low  frequency  sound  source  in  the  deep  ocean  do  not  currently  exist.  Higher 
frequency,  smaller  sources  have  been  successfully  moored  in  ocean  acoustic  tomography 
experiments,  but  placing  a  large,  low  frequency  acoustic  thermometry  source,  four  times  heavier, 
in  mid-water,  has  not  yet  been  achieved. 

Current  battery  technology  would  power  an  autonomous  source  for  only  about  a  year  at 
the  2%  duty  cycle  proposed  for  the  MMRP.  The  need  to  replace  batteries  means  that  remote 
locations  are  impractical.  This  constraint  outweighs  any  perceived  advantage  in  locating  a 
source  in  a  remote  area  believed  to  contain  few  marine  mammals. 
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ISSUE  5:  ALTERNATIVE  METHODS 

b.  ESTIMATE  OF  XBT  WASTE  IN  THE  OCEAN 


Comment:  How  does  the  addition  of  copper,  etc.  to  the  ocean  by  XBTs  relate  to  what  is  there 

already? 

Response:  The  percentage  of  copper  in  seawater,  by  weight,  is  2x10**%  (or  2x1  O’*®). 

By  way  of  example,  the  values  for  chlorine  and  sodium  are  1.90  and  1.06,  respectively.  Thus, 
the  amount  of  copper  in  seawater  is  about  100  millionth  that  of  chlorine.  To  determine  the 
weight  of  this  natural  copper  in  the  worlds  oceans,  we  multiply  (2x10**®)  by  the  weight  of  the 
water  in  the  world’s  oceans  (2.608x10^*  lbs)  to  get  5.216x10*'  lbs  of  copper  occurring  in  the 
world’s  oceans  naturally. 

The  amount  of  copper  introduced  into  the  oceans  via  surface  vessel/air/submarine- 
launched  expendable  bathjdhermographs  (XBT/AXBT/SSXBT),  expendable  sound  velocimeters 
(XSV),  and  expendable  conductivity-temperature-depth  probes  (XCTD)  can  be  estimated  as 
follows.  Based  on  available  sales  figures  firom  the  prime  contractors  for  these  systems  (Sparton 
and  Sippican),  a  conservative  estimate  for  the  number  of  expendables  launched  through  1994 
would  be  about  5  million.  This  takes  into  account  both  U.S.  and  foreign  navies  and  research 
efforts.  Using  the  conservative  approximation  of  2000  ft  length  per  expendable  (actual  lengths 
range  from  the  standard  ship-launched  XBT  of  1500  ft  to  the  deep  ocean  version  of  6000  ft) 
results  in  the  estimate  of  1.7  million  nm  of  copper  wire  (.0035  in  diameter)  deposited  on  the  floor 
of  the  world's  oceans.  By  volume,  this  equates  to  approximately  700  fiP  (20  m^).  To  determine 
the  weight  of  this  volume  of  copper,  we  multiply  (700  ft")  by  558  Ibs/fP  (Marks,  1987)  to  get 
3 , 1 X 1  OMbs  of  copper  introduced  into  the  world  ’  s  oceans  through  the  use  of  expendable  devices . 
This  equates  to  about  1/2,000,000  of  the  natural  copper  in  the  ocean. 
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ISSUE  5  ALTERNATIVE  METHODS 
c.  RESTRICTED  SOURCE  TRANSMISSION  TIMES 


Comment:  Why  not  turn  the  transmission  off  when  gray  whales  are  migrating  and/or  blue 

whales  are  nearby?  Why  not  use  the  sound  source  only  when  meaningful  and  comparable 
MMRP  Pilot  Study  data  will  be  acquired;  i.e.,  during  daylight  and  during  periods  when  tagged 
elephant  seals,  large  whales  or  leatherback  sea  turtles  occur  in  the  study  area?  Why  not  restrict 
sound  transmissions  during  important  fishing  seasons?  If  ATOC’s  function  is  to  accurately 
measure  global  warming,  then  why  can't  measurements  be  taken  once  per  day  or  even  once  per 
week?  Reducing  firequency  of  transmissions  would  reduce  the  need  for  monitoring  animals. 

Response:  Action  has  been  taken  to  reduce  the  duty  cycle  for  ATOC  transmissions 

from  8%  to  the  2%  figure  in  the  EIS/EIR,  for  most  of  the  study  period.  A  full  2%  duty  cycle 
would  be  96  hrs  long,  consisting  of  one  20  min  transmission  every  four  hours  for  a  day  (24  hr 
period),  then  three  days  of  silence. 

As  noted  in  Section  1.2.2.  of  the  EIS/EIR,  one  of  the  objectives  of  the  ATOC  project  is  to 
determine  the  minimum  duty  cycle  necessary  for  valid  climate  data,  including  the  optimum 
characteristics  of  the  acoustic  signal.  All  acoustic  parameters  are  subject  to  review  for  downward 
revision  throughout  the  course  of  the  experiment.  Technical  features  have  been  incorporated  into 
source  operational  control  systems  to  make  any  needed  changes,  and  source  characteristics 
(intensity,  duration,  duty  cycle)  would  be  reduced  to  absolute  minimums  based  on  the  results  of 
the  MMRP  Pilot  Study  and  early  ATOC  feasibility  operations. 

The  gray^  humpback  and  blue  whale,  the  northern  elephant  seal  and  at  least  one  species  of 
sea  turtle,  the  leatherback,  could  potentially  be  affected  in  the  proposed  study  area.  However,  the 
migration  routes  of  the  gray  whales  takes  them  close  to  shore  and  the  Farallon  Islands,  at  least  30 
km  distant  from  the  proposed  ATOC  source  site.  Thus  they  should  not  be  affected  by  the 
transmissions  at  any  time  of  year.  The  other  marine  mammal  and  sea  turtle  species  mentioned, 
as  well  as  all  species  of  fish,  either  do  not  exliibit  seasonality  or  have  different,  potentially 
conflicting  seasons  which,  when  combined,  argue  against  restricting  transmission  times  on  a 
seasonal  basis.  There  is  no  season  when  animals  are  not  present. 

Section  1.2.1  cites  as  an  objecti\  e  of  the  MMRP  to  "detect  and  evaluate  potential  effects 
of  ATOC  sound  transmissions  on  marine  animals,  particularly  marine  mammals  and  sea  turtles." 
The  transmission  of  sound  is  essential  to  achieving  this  objective.  Faced  with  conflicting  or 
unpredictable  seasonality  of  key  species,  including  fish,  there  is  no  scientific  basis  for  restricting 
further  the  source  duty  cycle,  and  seasonal  shut-downs  would  work  against  this  goal.  Further, 
the  restriction  of  transmissions  to  daylight  hours  would  severely  diminish  the  utility  of  the 
observations,  in  that  there  would  be  large  gaps  in  the  data,  and  any  differences  in  animal 
behavioral  patterns,  between  daylight  and  darkness  would  be  undetected.  Also,  any  opportunity 
to  collect  information  on  the  deep  scattering  layer  (see  Appendix  C),  which  rises  closer  to  the 
surface  at  night  and  where  many  prey  species  reside,  would  be  curtailed. 
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The  ultimate  value  of  the  MMRP  depends  upon  the  ability  to  study  animals  before, 
during  and  after  they  have  been  exposed  to  the  acoustic  transmissions  of  the  ATOC  source.  The 
ability  to  study  effects  of  low  frequency  sound  on  marine  animals  must  be  balanced  against 
experimental  objectives;  i.e.,  balancing  the  goal  to  study  effects  of  low  frequency  sound  on 
marine  animals  with  available  equipment  for  observations,  costs,  weather  factors,  persormel,  etc. 
A  regularized  operational  cycle,  particularly  at  a  site  so  distant  from  land,  is  economically  sound 
and  optimizes  chances  of  gaining  meaningful  data  irrespective  of  seasonal  variations  in  animal 
species  composition  and  abundance. 

Sampling  the  ocean's  temperature  must  be  performed  throughout  the  year  to  avoid 
introducing  a  seasonal  bias  into  the  results  (i.e.,  summer  temperature  greater  than  winter).  A 
low,  steady  duty  cycle  throughout  the  year  is  statistically  and  scientifically  preferable  to  a 
sporadic  duty  cycle.  The  MMRP  does  require  sufficient  observations  of  marine  mammal 
behavior  during  ATOC  transmissions  as  well  as  at  times  of  no  transmissions,  to  quantify  the 
effects,  if  any,  of  the  low  frequency  sounds  on  marine  mammals.  As  section  2.2.5  of  the 
EIS/EIR  states  “...since  the  purpose  of  the  proposed  MMRP  is  to  evaluate  the  potential  effects  of 
the  ATOC  sound  source  on  all  marine  mammals  and  sea  turtles,  and  there  is  no  low  season  where 
central  California  offshore  waters  lack  marine  animals,  there  is  no  scientific  basis  for  restricting 
sound  transmission  times  by  season. 

At  some  stage  during  the  first  year  of  operations,  transmissions  must  be  conducted  every 
day,  for  two  months  (8%  duty  cycle),  rather  than  every  fourth  day  (2%)  This  period  will  be 
deliberately  chosen  to  coincide  with  the  occurrence  of  the  smallest  number  of  marine  mammals. 
This  brief  series  of  transmissions  will  enable  tidal  corrections  to  be  made  to  ail  subsequent 
acoustic  travel  times. 

Comment:  ATOC  transmissions  should  occur  when  good  low  frequency  hearing  animal-;  are 

present,  so  that  the  MMRP  can  maximize  its  number  of  observations,  including  any  possible 
behavioral  reactions. 

Response:  Comment  noted;  the  preparers  agree. 
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ISSUE  5:  ALTERNATIVE  METHODS 

d.  MOORED  AUTONOMOUS  SOURCE  POTENTIAL  IMPACT  ON  SPERM  AND  RHAKFO 
WHALES 

Comment:  Placing  the  source  in  deeper  areas  far  offshore  is  likely  to  be  less  harm&l  to 

marine  life,  including  sperm  and  beaked  whales.  Moored  autonomous  sources  could  be  placed  in 
regions  with  almost  no  sperm  and  beaked  whales,  thereby  significantly  reducing  encounters  with 
those  species. 

Response:  There  may  be  regions  of  the  ocean  that  are  devoid  of  sperm  and  beaked 

whales  that  would  also  have  the  physical  characteristics  necessary  to  conduct  viable  acoustic 
thermometry  (see  criteria  in  Section  2.2.3).  Because  of  the  inherent  technical  and  engineering 
problems  that  have  yet  to  be  resolved  for  deployment  and  operation  of  remote,  deep  ocean 
autonomous  sources  (see  Section  2.2.4. 1),  site  selection  for  acoustic  thermometry  sources  would 
necessarily  be  limited  in  the  near-term  by  the  need  for  frequent  servicing,  and  might  not  include 
those  remote  oceanic  regions  that  exhibit  low  densities  of  sperm  and  beaked  whales.  Also  see 
response  to  Issue  5. a  above. 
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ISSUE  5:  ALTERNATIVE  METHODS 

e.  POTENTIAL  IMPACT  ON  COMMERCIAL  FISHING 


Comment:  Address  the  potential  conflict  between  trawl  gear  and  the  facilities  (sound  source, 

monitor  and  cables),  including  potential  loss  of  access  to  those  fish  stocks  firom  the  physical 
presence  of  experimental  equipment,  the  cost  of  repairs  to  equipment  and  disruption  of  the 
experiment  should  an  encounter  take  place .  What  is  the  distribution  of  fishing  activities 
(especially  trawl  fishing)  in  the  vicinity  of  the  cables  and  other  equipment?  How  much  larger 
must  the  "trawl  avoidance  zone"  be  to  ensure  that  conflicts  do  not  increase  (i.e.,  how  much 
additional  fishing  opportunity  will  be  lost)?  Address  the  potential  impacts  on  salmon,  their  food 
sources  and  salmon  fishing.  Suggest  that  the  action  agency  monitor  impacts  on  fish  on  a  site- 
specific,  species-specific,  real-time  basis,  with  the  effort  concentrated  during  the  early  phases  so 
that  project  adjustments  could  be  made,  if  necessary.  Could  the  soimd  transmissions  disrupt  the 
fertilization  of  spawning  female  rockfish  (Sebastes  spp.),  or  cause  a  premature  release  of  larvae? 

Response:  The  footprint  of  the  acoustic  source  on  top  of  the  Pioneer  Seamount  (depth 

approximately  980  m)  would  be  4.7  m^  (out  of  some  18  million  m^  on  top  of  the  seamount). 

There  would  be  no  separate  VLA  deployed  on  the  seamount;  rather,  the  hydrophones  that  would 
be  used  for  marine  animal  monitoring  would  be  integrated  with  the  source  itself  and  would  have 
a  100  m  vertical  extension  firom  the  source  hardware  proper.  Thus,  the  potential  for  any  physical 
conflict  between  trawl  gear  and  the  facilities  located  on  the  seamount  (and  consequently  the 
potential  loss  of  access  to  fish  stocks  there)  would  be  remote.  Trawling  activity  on  Pioneer 
Seamount  is  minimal,  mostly  due  to  the  potential  loss  of  trawling  gear  on  rough  ground. 

The  power/data  cable  would  be  laid  on  almost  a  straight  line  to  Pillar  Point,  skirting  north 
of  Pioneer  Canyon.  In  laying  the  cable,  cable  suspensions  would  be  avoided,  as  cable  strumming 
due  to  bottom  currents  (mostly  tidal)  could  lead  to  abrasion  and  failure  at  the  suspension  points. 
Bathymetric  data  indicate  that  there  should  be  a  viable  cable  route  where  there  are  no  steep 
ravines  (where  cable  suspension  would  be  most  likely  to  occur)  between  the  seamount  and  Pillar 
Point.  Cable  suspensions  would  also  be  highly  prone  to  conflict  with  bottom  trawl  equipment 
and  have  to  be  avoided  for  this  reason  also.  Most  trawl  fishing  off  the  central  California  coast  ’ 
occurs  in  depths  <600  m  (primarily  flatfishes:  Dover,  Rex,  English  sole,  etc.  and  rockfishes)  but 
some  gill  and  trammel  net  fishing  does  occur  at  deeper  depths.  Deeper  than  600  m,  it  is 
uncommon  to  catch  rockfish  (Sebastes  spp.),  but  more  common  to  catch  thomyheads 
(Sebastolobus  spp.)  (Miller  and  Lea,  1972).  The  deepest  dwelling  fish  in  the  area  are  Sebastes 
aleutianus  (about  800  m),  S.  alutus  (about  700  m),  and  S.  aurora  and  S.  raelanostoma  (about  600 
m),  with  the  rest  living  much  shallower  (Miller  and  Lea,  1972).  Rockfishes  in  general  have  well- 
developed  swimbladders  and  probably  hear  fairly  well.  However,  thomyheads,  which  live 
deeper,  have  less  well-developed  swimbladders,  which  are  partially  filled  with  fats  and, 
therefore,  are  not  expected  to  hear  as  well.  Many  deep  observations  firom  noisy  submersibles  and 
remotely  operated  vehicles  (ROVs)  have  indicated  that  they  do  not  respond  to  low  frequency 
sounds  (or  lights)  (Cailliet,  pers.  comm.,  1995). 

Any  concern  for  possible  interaction  between  trawl  gear  and  the  cable  from  Pioneer 
Seamount  to  Pillar  Point  would  start  at  approximately  10-15  km  to  the  east  of  the  seamount.  The 
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cable  location  would  be  disseminated  to  the  public  via  a  Notice  to  Mariners,  as  with  any  other 
hardware  laid  on  the  seafloor  would  be  (e.g.,  telephone  cables,  power  cables,  oil/gas  pipelines), 
with  no  specified  "trawl  avoidance  zones."  Any  potential  loss  of  fishing  opportunity  would  be 
expected  to  be  low  based  on  the  following:  1)  the  quantity  of  fish  landed  in  fishing  blocks 
overlaying  the  prospective  cable  route  vs.  other  areas  off  the  central  California  coast  is  very 
small  (CDF«&G,  1993);  2)  traditional  trawling  techniques  should  allow  the  fishing  gear  to  pass 
over  the  small  (approximately  6  cm  diameter)  cable  on  the  bottom;  3)  bottom  cuirents  would 
cause  much  of  the  cable  to  bury  itself  within  6-12  months,  fiuther  minimizing  the  potential  for 
interaction  with  trawling  gear 

Anadromous  species,  like  Pacific  salmon,  spawn  in  streams  or  lakes  and  migrate  to  the 
ocean.  Salmoniform  fishes  exhibit  their  highest  abundances  between  40°N  and  70°N 
(approximately  290  km  north  of  Pioneer  Seamount)  (McDowall,  1987).  The  only  available 
audiogram  data  on  this  species  are  for  an  Atlantic  salmon  (Salmo  salar)  (Hawkins  and  Johnstone, 
1978),  which  delineate  a  hearing  threshold  of  105  dB  at  75  Hz.  Provided  hearing  thresholds  are 
similar  for  Pacific  salmon,  coupled  with  the  belief  that  salmon  rarely,  if  ever,  are  found  deeper 
than  400  m  (Adams,  pers.  comm.,  1995),  it  is  possible  that  the  sound  might  be  audible  to  any 
salmon  that  may  be  in  the  area  (within  50  km),  but  it  is  believed  that  the  potential  for  incurring 
TTS  is  virtually  nonexistent.  Any  potential  impact  on  salmon  fishing  within  50  km  of  Pioneer 
Seamount  should  be  negligible,  as  the  abundance  of  any  of  the  salmonid  fishes  (including  salmon 
and  trout)  is  low  throughout  the  area,  especially  at  depths  >200  m  (Cailliet,  pers.  comm.,  1995). 
Because  of  this,  any  ATOC-like  operation  would  be  highly  unlikely  to  have  any  impact  on 
salmon,  trout  (including  steelhead),  or  any  other  fishes  in  the  vicinity  of  Pioneer  Seamount.  The 
commercial  exploitation  of  all  these  fishes,  even  thomyheads,  is  relatively  small  at  the  depth  of 
the  ATOC  source  (Cailliet,  pers.  comm.,  1995). 

In  addition  to  the  above,  both  swordfish  (Xiphias  gladis  spp.)  and  opah  (Lampsis 
guttastus  spp.)  are  taken  in  gill  nets  set  near  the  surface.  They  are  both  epipelagic  fishes  and 
neither  occur  near  Pioneer  Seamount,  nor  do  they  reproduce  anywhere  near  there.  Both  also 
have  very  small  otoliths  (ear  bones)  and,  therefore,  probably  do  not  have  the  capability  to  hear 
low  frequency  sound  well  (Cailliet,  pers.  comm.,  1995).  Lingcod  (Ophiodon  elongatus) 
reportedly  occur  at  a  maximum  depth  of  approximately  500  m.  and  should  not  be  found  on 
Pioneer  Seamount.  This  fish  comes  inshore  to  reproduce  during  the  late  spring  and  summer 
months,  where  the  male  makes  a  nest  and  attracts  the  female  to  spawn,  then  fertilizes  the  eggs 
and  protects  them.  This  occurs  far  inshore  where  there  would  be  no  influence  from  the  sound 
transmissions. 

The  MMRP  includes  the  mitigation  measure  of  attempting  to  evaluate  the  potential  for 
increased  predation  on  fish,  and  the  potential  for  impacts  to  the  behavior  of  fish  or  invertebrates, 
relative  to  ATOC  source  transmissions,  by  monitoring  fish  stock  assessments.  It  is  recognized 
that  the  time  lag  for  these'data  is  measured  in  months,  if  not  years.  All  aerial/vessel  survey, 
observation,  and  photo-ID  efforts  would  document  any  unexpected  or  peculiar  activities 
(examples  of  these  unexpected  events  could  include  large  numbers  of  fish  seen  dead  or  disabled. 
Further,  there  would  be  periodic  contact  made  with  local  commercial  fishing  organizations 
(particularly  at  the  seaport  of  Princeton)  to  ascertain  first-hand  if  their  catches  in  the  vicinity  of 


Pioneer  Seamount  have  increased,  remained  the  same,  or  decreased.  These  efforts  would  be 
concentrated  at  the  outset  of  the  MMRP,  such  that  any  necessary  adjustments  could  be  made  as 
early  in  the  program  as  possible. 

There  has  been  no  documented  evidence  in  the  oceanic  environment  of  low  frequency 
sound  transmissions  disrupting  the  fertilization  of  spawning  fish,  or  causing  premature  release  of 
their  larvae.  As  noted  in  the  EIS/EIR  (Section  4.3 .2.2. 1),  under  laboratory  controlled  test 
conditions  in  an  aquarium,  the  viability  of  the  eggs  of  one  species  of  estuarine  carp  (Cyprinodon 
variegatus)  was  significantly  reduced  when  a  low  frequency  noise  source  (40-1000  Hz)  at  105- 
120  dB,  which  was  approximately  40-50  dB  above  ambient  noise  conditions,  was  maintained 
over  a  number  of  consecutive  days.  Although  at  first  it  appears  that  this  lab  test  might  be 
relatable  to  ATOC  source  transmissions,  it  must  be  noted  that  there  are  significant  differences 
between  the  laboratory  test  protocols  and  ATOC  acoustic  parameters:  1)  the  test  fish  were  river 
carp,  not  found  at  Pioneer  Seamount,  88  km  offshore,  or  along  the  proposed  cable  route,  2)  the 
test  was  conducted  in  a  tank,  thus  offering  the  fish  no  means  of  eluding  the  sound  stimulus, 
whereas  the  ATOC  source  is  in  an  unconfined  area  so  that  species  may  depart  the  area  if  they  so 
choose,  3)  the  tank  test  source  was  transmitting  over  a  number  of  consecutive  days,  whereas  the 
ATOC  source  would  be  transmitting  for  the  most  part  2%  of  the  time  (intermittent  every  fourth 
day). 

Of  the  55  species  of  rockfishes  (genus  Sebastes)  that  inhabit  California  offshore  waters, 
few  live  deeper  than  600  m  (e.g.,  maximum  depth  for  black  rockfish  is  about  100  m,  gopher 
rockfish  about  60  m),  and  only  the  two  species  of  Sebastolobus  are  common  at  that  depth  (Miller 
arid  Lea,  1972).  Most  (if  not  all)  rockfish  in  the  genus  Sebastes  are  oviviparous,  meaning  there  is 
internal  fertilization,  the  egg  develops  inside  the  tnother  with  maternal  contributions  of  nutrition 
into  a  larva,  which  is  then  extruded  into  the  plankton.  Because  these  types  of  rockfish  are  not 
expected  in  the  vicinity  of  Pioneer  Seamount,  the  potential  for  source  transmissions  affecting  the 
reproduction  process  should  be  minimal.  Rockfish  of  the  genus  Sebastolobus  (thomyheads), 
could  possibly  be  found  near  Pioneer  Seamount,  and  they  have  the  same  reproduction  technique, 
but  send  their  fertilized  eggs  in  clumps  to  the  surface,  where  the  potential  for  impact  from  the 
source  transmissions  should  be  minor. 

A  1987  study  (Skalski  et.  al.,  1992)  addressed  the  reaction  of  rockfish  (Sebas:es)  to  sound 
produced  by  a  single  percussive  airgun.  Behavioral  changes  were  evident  in  rockfish  schools 
located  1.9-20.4  km  from  the  airgim.  Their  dispersal  resulted  in  a  decline  in  fishing  \  essel  catch- 
per-unit-effort  of  52.4%.  It  is  erroneous  to  compare  the  sound  produced  by  a  seismic  airgun  (and 
its  potential  effect)  with  low  frequency  sound  produced  by  ATOC,  as  there  are  some  \  ery 
important  differences  between  airgun  “shots”  and  the  proposed  ATOC  transmissions;  1)  airguns 
are  deployed  from  moving  vessels  which,  over  time,  would  encompass  a  broad  area  of  potential 
impact  on  rockfish  habitats,  2)  the  nominal  source  level  for  a  seismic  airgun  is  255  dB  which  is 
1,000,000  times  louder  than  ATOC's  195  dB,  and  3)  seismic  airguns  primarily  operate  in  the 
upper  water  column,  where  the  majority  of  fish  are  found,  whereas  the  ATOC  source  would  be 
located  at  approximately  980  m  depth. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

a.  POTENTIAL  FOR  DETECTING  HARM  TO  MARINE  MAMMALS 


Comment:  For  the  cetaceans  the  chances  of  detecting  any  of  the  unacceptable  effects  listed 

are  virtually  zero.  There  are  no  high-use  areas  near  the  source  site.  Dead  animals  are  rarely 
observed  at  sea,  and  strandings  are  rare  events,  so  that  even  if  there  were  sightings  of  dead 
animals  at  sea  or  strandings  it  would  be  impossible  to  show  a  statistically  significant  change  in 
these  rates.  There  are  no  measures  for  cetaceans  of  emaciation,  stress,  or  disease.  There  are  no 
estimates  of  calving  rates,  and  population  estimates  have  coefficients  of  variation  (CV’s)  of 
around  .5  so  there  is  no  possibility  of  detecting  even  an  almost  complete  and  sudden  extinction  of 
a  species.  MMRP  cannot  determine  if  the  system  is  ‘safe’  for  marine  mammals  (as  the  EIS 
claims).  At  best  it  can  fail  to  determine  that  ATOC  is  harmful.  Possible  physiological  effects 
(most  likely  via  the  stress  response)  have  no  way  of  being  detected 

Response:  Although  the  proposed  source  site,  Pioneer  Seamount  (Alternative  3-1) 

does  not  appear  to  be  a  high  use  area  (EPA,  1993),  shipboard  and  aerial  surveys  have 
documented  the  abundance  and  distribution  of  marine  mammals  in  the  area.  If  a  significant 
change  in  this  pattern  occurs  during  soimd  transmission,  the  MMRP  should  be  able  to  detect  it 
(based  on  a  statistical  power  analysis  for  the  MMRP  protocol,  Appendix  C). 

While  dead  animals  are  rarely  seen  at  sea,  and  strandings  are  rare,  any  such  occurrences 
in  the  study  area  will  be  investigated.  A  stranding  network  is  in  place  in  Monterey  Bay  and  any 
stranded  animal  would  be  examined. 

The  potential  for  physiological  effects  on  most  marine  animals,  as  listed  in  the  EIS/EIR  is 
low.  Of  the  cetaceans,  it  is  primarily  mysticetes  that  are  believed  to  hear  well  in  the  low 
frequencies  that  will  be  produced  by  the  ATOC  source.  Of  those  animals,  none  are  known  to 
dive  to  the  depths  (800  m)  to  within  178  m  of  the  source  where  the  sound  could  induce  a 
temporary  threshold  shift  in  hearing.  Sperm  whales  and  elephant  seals  may  have  some  low 
frequency  capability  and  can  dive  >  800  m,  so  they  could  theoretically  enter  the  150  dB  sound 
field  where  TTS  could  occur.  Beaked  whales  could  also  dive  to  within  the  150  dB  sound  field 
but  are  not  believed  to  have  low  frequency  hearing  capability. 

It  is  impossible  to  directly  test  for  emaciation,  stress  or  disease  in  ffee-swimming 
cetaceans.  However,  behavioral  indices  of  these  physiological  effects  will  be  measured  as 
feasible,  via  surveys  of  distribution  and  abundance  to  ascertain  quantifiable  and  substantive 
changes.  It  is  likely  that  a  stressed  animal  will  leave  a  non-critical  habitat  rather  than  remain  in 
an  area  that  will  cause  physiological  harm.  The  Pioneer  Seamount  area  is  not  an  important 
feeding  or  breeding  site  for  cetaceans  and  is  not  considered  a  critical  habitat  (EPA,  1993).  To 
test  for  any  change  in  the  abundance  and  distribution  of  animals,  shipboard  and  aerial  surveys  of 
marine  mammals  in  the  area  would  be  conducted. 

To  further  test  for  changes  in  behavior  that  may  be  associated  with  stress  from  the  sound 
source,  some  elephant  seals  will  be  tagged  to  monitor  their  diving  behavior. 


F-24 


Comment:  Except  for  gray  whales,  there  are  no  estimates  of  calving  rates...there  is  no 

possibility  of  detecting  eveii  an  almost  complete  and  sudden  extinction  of  a  species. 

Response:  Some  calving  rate  estimates  exist  for  humpback  whales  in  Hawaiian 

waters  (Herman  and  Antinoja,  1977;  Baker  et  al.,  1987)  and  California  waters  (Steiger  and 
Calambokidis,  in  press).  Whale  calves  will  be  identified  visually  and  acoustically  whenever 
possible  so  that  distribution  and  abundance  estimates  can  be  compared  between  the  times  prior 
to,  during,  and  after  ATOC  transmissions.  By  incorporating  the  advice  and  recommendations  of 
marine  animal  research  organizations  into  the  MMRP  protocol,  the  best  available  detection 
techniques  would  be  utilized  to  ascertain  any  acute  or  short-term  effects  in  near  real-time  in  the 
MMRP.  Generally  speaking,  the  extinction  of  a  common  species  could  not  go  undetected; 
although  extinction  of  an  extremely  rare  species  could  go  uimoticed  and  improven  for  quite  some 
time.  However,  there  is  no  reasonable  basis  for  hypothesizing  that  the  proposed  two-year  project 
could  kill  any  individual  marine  mammals,  let  alone  result  in  population  extinction;  so  this  is  not 
a  research  focus. 


F-25 


ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

b.  ADEQUATE  TIME  FOR  PILOT  STUDY 


Comment:  While  the  Pilot  Study  says  it  will  measure  short-term  behavioral  changes  and 

long-tenn  acute  changes,  the  only  effects  considered  ‘unacceptable’  are  long-term  effects 
(abandonment  of  high  use  areas,  increase  in  sick  and  dead  animals,  decrease  in  reproductive 
rates).  Since  there  is  no  way  to  determine  in  the  6=10  month  Pilot  Study  whether  these  long-term 
effects  are  taking  place,  there  is  a  high  probability  of  reaching  an  unsubstantiated  conclusion  of 
no  significant  impact.  The  short  Pilot  Study  period  is  insufficient  to  establish  the  needed 
baseline  data  of  species  population  size  and  distribution,  habitat  use,  and  acoustic  sensitivities. 
The  types  of  observations  being  done  may  provide  some  indicators  of  direct,  short-term  physical 
responses  to  human-generated  sounds,  but  they  cannot  provide  answers  to  the  long-term  impacts 
and  indirect  effects 

Response:  The  Pilot  Study  is  not  designed  to  determine  long-term  or  subtle  changes. 

It  is  designed  to  examine  acute  and  short-term  effects  (Table  C-1).  One  can  only  examine  long¬ 
term  effects  after  the  source  has  been  in  operation  for  a  long  period  of  time  (several  years). 

There  is  no  intention  for  the  MMRP  to  end  after  the  Pilot  Study.  The  Pilot  Study  is  designed  to 
establish  whether  animals  respond  to  the  operation  of  the  source.  If,  after  the  Pilot  Study,  there 
would  be  sufficient  results  to  indicate  that  the  short-term  responses  of  animals  are  either  non¬ 
existent  or  of  minimal  concern,  the  follow-on  MMRP  research  efforts  would  examine  potential 
longer-term  effects  of  the  project. 
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c.  ADEQUATE  TIME  TO  ANALYZE  PILOT  STUDY  DATA 


Comment:  The  ATOC  schedule  has  only  allowed  one  month  to  analyze  the  MMRP  Pilot 

Study  data.  ATOC’s  own  independent  MMRP  Advisory  Board  has  stated  that  it  is  unrealistic  to 
ejqject  the  MMRP  to  complete  a  substantive  analysis  of  ail  types  of  behavioral  reactions,  and  to 
prepare  a  comprehensive  report  suitable  for  external  review,  within  one  month  after  the  end  of 
data  collection;  and  that  site-specific,  in-the-field,  semi-empirical  modeling  capability  and  quick- 
look  analysis  will  be  needed  to  complete  and  report  on  some  of  the  main  analyses  within  the  one 
month  time  span.  To  ensure  that  decisions  to  proceed  with  the  ATOC  project  are  based  on  sound 
science,  not  solely  on  vested  interests  in  the  project,  review  of  Pilot  Study  and  monitoring 
program  data  must  be  made  by  a  technically  qualified  group  independent  of  the  project,  and  the 
independent  group’s  findings  must  be  released  for  public  scratiny.  Continuation  of  the  project, 
and  any  modifications  to  the  MMRP,  must  be  contingent  on  the  group’s  findings,  which  must  be 
endorsed  by  NOAA’s  Sanctuaries  and  Reserves  Division. 

Response:  The  MMRP  Advisory  Board  has  reconunended  that:  1)  site-specific,  in- 

the-field,  semi-empirical  modeling  capability  and  quicklook  analysis  would  be  needed,  and  this 
is  plaimed;  and  2)  the  types  of  information  and  level  of  detail  that  would  be  required  to  be 
collected  during  the  MMRP  Pilot  Study  be  determined  in  advance.  Site-specific,  in-the-field 
efforts  would  be  more  complex  at  the  proposed  Pioneer  Seamount  site  (Alternative  3-1)  (see 
Section  2.2.1)  vs.  the  Sur  Ridge  site  (preferred  site)  (e.g.,  greater  distance  fi-om  shore,  fewer 
numbers  of  certain  species  present,  etc.),  but  would  still  be  the  objective.  The  types  of 
information  and  level  of  detail  plaimed  for  data  collection  efforts  during  the  Pilot  Study  are 
discussed  in  Appendix  C.  It  is  unrealistic  to  expect  the  MMRP  to  complete  a  substantive 
analysis  of  all  types  of  behavioral  reactions,  and  to  prepare  a  comprehensive  report  suitable  for 
external  review  in  1  to  2  months.  However,  should  any  marine  mammal  responses  falling  into 
the  “shut-down  criteria”  be  observed,  routine  ATOC  operations  would  not  begin  until  they  were 
fully  identified  and  evaluated. 

The  goal  of  the  MMRP’s  quicklook,  1-2  months  after  completion  of  the  Pilot  Study, 
would  be  to  identify  and  report  on  any  observed  acute  or  short-term  effects  seen  that  could  be 
directly  relatable  to  the  ATOC  source  transmissions.  Analysis  of  subtle  behavioral  responses,  not 
considered  to  warrant  shutdown  even  if  they  do  occur,  would  require  more  time  to  complete. 
Indeed,  a  major  objective  of  the  MMRP  is  to  identify  whether  these  subtle  effects  do  occur  and, 
if  so,  characterize  the  circumstances.  This  will  require  a  longer  observation  period  to  complete 
(several  years). 

Bi-monthly  status  reports  of  results  of  ongoing  data  analyses  and  modeling  efforts  would 
be  distributed  throughout  the  Pilot  Study  to  technically  qualified  groups  independent  of  the 
project  [i.e.,  the  Marine  Mammal  Commission  (MMC),  NOAA’s  Sanctuaries  and  Reserves 
Division  (SRD),  and  the  Pacific  Regional  Scientific  Review  Group  (PRSG)],  along  with  the 
Marine  Mammal  Research  Program  Advisory  Board  (MMRP  AB)  and  National  Marine  Fisheries 
Service  (NMFS).  All  of  the  independent  groups’  findings,  based  on  the  bi-monthly  reports  and 
the  quick-look  after  the  Pilot  Study,  would  be  available  for  public  release.  Continuation  of  the 
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project  would  be  contingent  on  the  Scientific  Research  Permit  (SRP)  conditions  issued  by 
NMFS,  who,  after  the  Pilot  Study,  would  assess  all  independent  groups’  findings  in  reaching  the 
decision  whether  or  not  to  ^prove  continuation  of  the  research,  including  commencement  of  the 
ATOC  feasibility  transmission  schedule. 

Comment:  ATOC  climate-related  transmissions  should  not  proceed  until  the  completion  of 

the  MMRP  Pilot  Study  final  report 

Response:  If,  at  any  time,  during  the  conduct  of  the  6-10  month  MMRP  Pilot  Study, 

quicklook  data  reveal  any  adverse  effects  (acute  or  short-term  effects  [Table  C-1])  on  marine 
species  attributable  to  the  source  transmissions,  operations  would  be  suspended  pending  a  review 
of  the  MMRP  protocol,  and  decisions  would  be  made  as  to  whether  and,  if  so,  how,  the  study 
should  continue.  In  the  absence  of  identifiable  adverse  effects  on  any  marine  animals,  it  likely 
would  be  considered  appropriate  to  proceed  with  the  MMRP  under  the  climate-related 
transmission  schedule. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

d.  MINIMIZED  EXPOSURE  TO  SUBSEA  SOUNDS 


Comment:  Increasing  the  e£5ciency  of  the  sound  transmissions  does  not  “reduce  the 

exposure  of  marine  animals  to  sound.”  It  reduces  the  exposure  of  animals  to  more  intense  sound, 
but  as  the  sound  propagates  further,  a  greater  amount  of  ocean,  thus  life,  is  affected. 

Response:  By  increasing  the  efficiency  of  the  sound  transmissions,  it  is  possible  that 

a  lower  source  level  and/or  a  shorter  duty  cycle  could  be  used  for  the  climate-related 
transmissions.  These  factors  would  reduce  the  exposure  and  levels  of  exposure  of  marine 
animals  to  the  sound.  Required  source  levels  are  those  that  will  ensure  the  minimum  level 
reaches  the  receivers  so  that  the  digital  sequences  can  be  combined  and  stacked  for  processing. 
Based  on  the  processing  of  early  receptions,  the  minimum  required  source  level  could  be 
identified. 

Comment:  Surely  a  more  efficient  transmitting  sound  source  can  be  developed  if  it  is  to  be 

mounted  in  the  sanctuary.  If  the  experiment  is  allowed  to  proceed,  and  it  is  discovered  that  the 
output  power  is  too  low  for  reliable  reception,  will  the  power  be  increased? 

Response:  The  proposed  source  location  has  been  moved  out  of  the  MBNMS.  The 

planned  location  on  the  southwest  end  of  the  top  of  the  Pioneer  Seamount  should  afford  some 
attenuation  to  the  north  and  northeast,  reducing  sound  levels  in  those  directions.  The  output 
power  of  the  source  will  not  exceed  the  pre-arranged  thresholds  listed  in  the  research  protocol 
(Appendix  C). 

Comment:  Instead  of  designing  a  research  program  to  specifically  study  the  effects  of  low 

frequency  sound  on  marine  resources,  Scripps  relegates  the  subject  to  an  incidental  and 
subsidiary  adjunct  to  the  ATOC  project.  There  is  a  fundamental  deficiency  in  all  the  proposed 
protocols  of  assessing  impact  on  marine  resources... all  the  observ'ations  deal  only  with  marine 
mammals  on  the  surface  or  very  shallow  depth. 

Response:  The  MMRP  is  a  prerequisite  for  conducting  any  climate  study 

transmissions.  Its  results  would  determine  whether  climate  study  transmissions  would  continue. 
The  MMRP  protocols  have  incorporated  a  number  of  scientific  methodologies  to  include 
research  and  observations  on  marine  animals  in  the  upper  leN  els  of  the  water  column,  and  to  the 
extent  feasible,  in  the  lower  levels,  in  proximity  to  the  source.  See  Appendix  C. 


ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

e.  BOAT-BASED  ACOUSTEC  PLAYBACK  EXPERIMENT 


Comment:  Appendix  C  cites  preliminary  observations  that  suggest  that  planned  methods  may 

not  be  adequate  and  that  playback  experiments  may  be  required  vvithin  Monterey  Bay. 

The  MMRP  Advisory  Board  recommends  that  boat-based  playbacks  should  be  seriously 
considered  for  the  California  area,  with  source  levels  near  175  dB  suggested.  Experimental 
designs  with  a  moveable  source  would  be  much  more  efficient  and  less  potentially  damaging  to 
the  environment  A  playback  study  would  allow  the  California  MMRP  Research  Team  to  be 
mobile  and  go  where  cetaceans,  pinnipeds,  and  sea  turtles  are  in  a  short  period  of  time,  and  attain 
the  sample  sizes  to  increase  the  statistical  power  needed. 

Response:  Any  playback  experiments  associated  with  the  ATOC  project  that  may 

occur  within  the  MBNMS  would  necessarily  have  to  be  authorized  and  ^proved  via  the 
appropriate  federal  and  state  permits.  The  recommendation  by  the  MMRP  AB  to  conduct  .boat- 
based  playbacks  has  been  adopted  for  sperm  whales  in  the  Atlantic  Ocean  (see  Appendix  C).  A 
boat-based  acoustic  playback  experiment  was  also  planned  for  offshore  of  the  north  coast  of 
Kauai  prior  to  the  conduct  of  any  ATOC  transmissions  off  either  Hawaii  or  California. 

However,  this  effort  was  delayed  due  to  local  concerns.  Boat-based  acoustic  playbacks  are  now 
included  in  both  the  revised  Hawaii  and  California  MMRP  Research  Protocols,  and  the 
respective  SRP  applications  for  those  sites. 

Comment:  Conduct  the  playback  experiment  in  Hawaii  before  proceeding  with  the  California 

ATOC  source.  The  situation  in  Hawaii  provides  for  a  better  controlled  experiment  with  shore 
observations  and  baseline  data  on  humpbacks.  Adverse  effects  would  be  easier  to  determine 
there;  if  none  are  noted,  then  begin  the  California  ATOC  experiment. 

Response:  Playback  experiments  are  planned  for  both  Hawaiian  and  California 

waters;  however,  the  schedules  will  be  dictated  by  the  timing  of  the  permitting  process  and 
availability  of  indicator  species.  See  also  response  to  comment  above  relative  to  conducting  a 
playback  experiment  in  Hawaii  before  proceeding  with  California  ATOC  source  transmissions. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

f.  USE  OF  NOISE  FROM  VESSELS  TO  ASSESS  IMPACT  OF  LOW  FREQUENCY  SOT  J>JD 

QN  MARINE  MAMMALS 


Comment:  No  new  soince  of  noise  is  required  to  study  marine  mammals’  response  to  low 

frequency  sound.  There  are  plenty  of  already-existing  sources  of  noise  that  could  be  used  for  a 
much  more  rigorous  study  than  ATOC  proposes. 

Response:  The  1 994  National  Research  Council  report  on  Low-Frequency  Sound  and 

Marine  Mammals;  Current  Knowledge  and  Research  Needs  states  “There  is  need  for  plaimed 
experiments  in  which  the  received  level  of  the  sound  and  the  behavior  of. the  animal  can  be 
studied  together.  Such  investigations  would  probably  be  logistically  complex  and  would  require 
scientific  permits... It  is  the  belief  of  this  committee  that  an  accelerated  program  of  scientific 
studies  of  the  acoustic  effects  of  low  frequency  sound  on  marine  mammals  and  their  prey 
(including  the  studies  described  in  Chapter  3)  should  be  undertaken.  These  studies  should  be 
designed  to  provide  the  information  needed  to  direct  policies  that  will  provide  long-term 
protection  to  the  species.” 

The  use  of  existing  shipping  noise  in  the  ocean  to  conduct  studies  of  the  potential  impact 
of  LFS  on  marine  mammals  is  beyond  the  scope  of  the  MMRP’s  charter  and  would  be 
prohibitively  expensive  to  include  in  the  MMRP  Research  Protocol.  The  ship  source 
characteristics  (frequency,  bandwidth,  waveform,  duty  cycle,  source  levels)  must  be  known 
during  complex,  calibrated  studies  to  verify  the  experimental  parameters  that  would  permit  the 
measurements  needed  to  provide  statistically  meaningful  results  on  which  to  base  test  findings 
that  would  be  defendable  to  scientific  peer  review. 

The  proposed  MMRP  will  collect  ambient  noise  data  using  the  passive  receiver  arrays  in 
the  vicinity  of  the  ATOC  source  (hydrophones  on  the  source  proper,  the  Pt.  Sur  SOSUS  HLA, 
sonobuoys).  This  would  occur  during  time  periods  before  Pilot  Study  signals  commenced,  and 
before  and  after  each  transmission  period.  MMRP  Research  Team  members  would  attempt  to 
correlate  received  levels  benveen  ATOC  transmissions  with  known  natural  and  human-produced 
sources  (storms,  ships,  aircraft)  in  their  efforts  to  ascertain  some  of  the  potential  effects  of  non- 
ATOC  sounds  on  marine  species.  This  methodology  is  included  in  the  MMRP  Research 
Protocol  (Appendix  C). 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

g.  SOURCE  TERMINATION  CRITERIA 


Comment:  Better  defined,  objective  thresholds  for  adverse  impacts  that  would  result  iu 

termination  of  ATOC  signals  must  be  in  place,  and  environmentalists  and  citizens-at-large  must 
play  an  important  role  in  defining  and  implementing  those  thresholds  before  ATOC  is  allowed  to 
proceed  further.  Criteria  that  clearly  define  the  kinds  and  levels  of  adverse  impacts  that  would 
result  in  a  cessation  of  ATOC  signals  are  critical.  In  addition,  the  criteria  should  be  flexible 
enough  to  allow  for  appropriate  action  should  unexpected  impacts  be  observed.  The  DEIS 
should  specify  that  the  criteria  used  to  determine  significant  effects  found  in  the  Pilot  Study  must 
be  approved  by  NOAA  and  must  be  linked  to  specific  actions  regarding  further  project 
operations. 

Response:  The  shut-down  guidelines  defined  in  the  MMRP  Research  Protocol, 

Appendix  C,  now  based  on  an  MMRP  to  be  conducted  at  the  proposed  Pioneer  Seamount  site 
(Alternative  3-1)  vice  the  Sur  Ridge  site  (preferred  site)  in  the  MBNMS,  reflect  discussions  with 
federal  and  state  organizations  (NOAA/NMFS,  MMC,  NMML,  MBNMS  Advisory  Council, 
etc.)  and  the  MMRP  Advisory  Board .  These  termination  criteria  would  be  required  under  a 
Scientific  Research  Permit,  and  could  be  implemented  by  the  marine  mammal  biologists 
conducting  the  MMRP,  with  oversight  by  NMFS.  Bi-monthly  Pilot  Study  status  reports  will  be  a 
matter  of  public  record  and  made  available  to  all  interested  individuals/agencies  upon  request. 

The  criteria  for  shut-down  have  been  formulated  to  be  as  flexible  as  possible,  with  the  proviso 
that  the  ultimate  objective  is  to  ascertain  any  potential  adverse  impact  of  low  frequency  sound  on 
marine  animals. 

Comment:  A  more  accurate  and  less  extreme  set  of  criteria  must  be  identified  as  potential 

“Acute  Responses”  for  ATOC  suspension. 

Response:  The  nature  of  assessing  the  potential  impacts  of  low  frequency  sound  on 

marine  animals  requires  that  experienced  marine  mammal  biologists  observe  the  animals’ 
activities  in  the  wild.  Previous  research  has  documented  that  many  marine  animals,  particularly 
cetaceans,  often  exhibit  random  behaviors  throughout  their  normal  course  of  daily  activities,  in 
some  cases  for  no  apparent  reason.  Thus,  the  only  way  to  determine  if  low  frequency  sounds 
may  cause  acute  and/or  short-term  responses  is  to  observe  them  occurring,  (i.e.,  their  type,  time 
of  onset,  duration,  etc.). 

Comment:  There  is  no  evaluation  of  the  possible  advantages  of  terminating  all  sound 

emissions  upon  detection  (visually  or  acoustically)  of  suspected  sensitive  animals  (gray  whales, 
blue  whales). 

Response:  This  technique  would  prove  counter-productive  as  the  objectives  of 

ascertaining  the  potential  effects  of  low  frequency  sound  on  marine  mammals  could  not  be  met. 
See  response  to  comment  above. 
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Comment:  The  MMRP  should  be  expanded  to  include  a  criteria  list  to  help  differentiate 

between  behavior  modifications  that  could  be  considered  minor  (e.g.,  temporary  deflection  of 
direction  of  movement  away  from  the  sound  source)  and  major  (e.g.,  sea  turtle  floundering  on  the 
surface  during  sound  transmission)  as  they  pertain  to  potential  modifications  in  the  sound 
transmission  cycle. 

Response:  Appendix  C  idraitifies  the  criteria  to  be  tqjplied.  For  example,  a 

floundering  sea  turtle  would  fall  under  behavioral  response  category  6.b.  Short-term  Response 
(Potential  injurious  behavior  [outside  known  baseline  activities]). 

Comment:  We  recommend  that  the  California  FEIS/EIR  include  the  protocol  for  actual 

decision-making  to  shut-down,  similar  to  that  included  in  the  Hawaii  DEIS. 

Response:  See  Appendix  C  for  appropriate  text  changes  that  include  the  decision¬ 

making  protocol. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

h.  USE  QF  REPRQDUCnVE  OUTPUT  AS  A  MFASURE  OF  LOW  FREQUENCY  SOUND 
IMPACT 


Comment:  What  about  measuring  reproductive  output--the  most  essential  indicator  of  a 

population’s  well-being~for  invertebrates  and  other  small  marine  animals  that  are  expected  to 
provide  minimal  measurable  indication  of  possible  acoustic  impacts? 

Response:  The  MMRP  includes  the  monitoring  of  reproductive  ou^ut,  to  the  extent 

practicable  and  feasible,  for  commercially-taken  marine  animals  (e.g.,  fish,  sharks,  some 
invertebrates,  such  as  squid  and  octopus)  using  fish  stock  assessments  (via  CDFG-catch-block 
landing  data;  LTPY,  CPY  and  RAY  data  from  NMFS,  and  interaction  with  the  PCFFA).  CEQA 
Mitigation  Measures  10-1  and  1 1-1  refer  to  fish  and  sharks,  and  text  changes  to  Section  4.32.3 
address  invertebrates. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

i.  AGREEMENT  WITH  MMRP  ADVISORY  BOARD  RECOMMENDATIONS 


Comment:  Why  is  only  one  month  allotted  for  the  evaluation  of  the  MMRP  Pilot  Study  data, 

when  ATOC’s  own  Advisory  Board  has  stated  that  this  is  an  “unrealistic  timetable?” 

Response:  As  noted  in  Table  1 . 1 .2- 1  and  the  MMRP  Research  Protocol  in  Appendix 

C,  the  goal  would  be  to  have  a  quicklook  report  available  30  days  after  the  conclusion  of  the 
Pilot  Study.  Data  results  will  be  compiled  continually  during  the  Pilot  Study  and  disseminated  to 
all  concerned  through  bi-monthly  status  reports.  This  will  facilitate  the  rapid  turnaround  of  a 
quicklook,  but  it  is  recognized  that  it  could  take  up  to  twice  the  time  (2  months). 

Comment:  The  MMRP  Advisory  Board’s  recommendations  seem  not  to  be  heeded  with 

respect  to:  1)  consideration  of  boat-based  playbacks,  2)  request  for  additional  rationale  for 
selecting  a  4-7  day  duration  for  the  test  periods  and  a  7-10  day  duration  for  control. 

Response:  The  MMRP  Advisory  Board’s  recommendation  to  consider  the  use  of 

boat-based  playbacks  is  addressed  above.  The  request  for  additional  rationale  for  the  test  period 
and  control  durations  has  been  overcome  by  events  in  that  the  proposed  site  for  the  project  has 
been  shifted  from  Sur  Ridge  (preferred  site)  in  the  MBNMS  to  the  Pioneer  Seamount 
(Alternative  3-1),  well  away  from  the  sanctuary  environs.  See  Appendix  C  for  the  revised  test 
period  and  control  durations  for  this  site. 

Comment:  As  part  of  NMFS’  duty,  it  is  requested  that  they  call  on  its  qualified  scientific 

statisticians  located  in  Seattle,  Washington  [NMML]  to  review  the  MMRP  and  confirm  whether 
it  can  produce  statistically  significant  data,  and  if  it  meets  the  stringent  standards  required  by 
NMFS  in  other  projects  affecting  marine  animals. 

Response:  A  NMML  representative  has  the  status  of  “observer”  on  the  MMRP 

Advisory  Board  and,  as  such,  that  NOAA  laboratory  has  always  been  cognizant  of  the  potential 
for  statistical  significance  during  the  development  of  the  MMRP  Research  Protocol.  The 
proposed  MMRP  research  protocol  and  the  results  of  the  statistical  power  analyses  for  the 
proposed  site  (Pioneer  Seamount),  performed  by  the  University  of  Washington,  Cornell 
University,  and  the  National  Marine  Mammal  Laboratory  are  found  in  Appendix  C,  and  have 
been  reviewed  and  considered  adequate  by  the  MMRP  AB. 

Comment:  With  respect  to  tagging  studies,  the  proposed  sample  sizes  for  elephant  seals, 

California  sea  lions,  blue  whales,  and  leatherback  sea  turtles  are  far  too  small  to  have  statistical 
significance.  As  stated  by  the  Advisory  Board,  a  sample  size  on  the  order  of  ten  is  “unlikely  to 
be  a  sufficient  basis  for  meaningful  statistical  or  final  conclusions.” 

Response:  This  comment  has,  to  some  extent,  been  overtaken  by  events,  in  that  the 

MMRP  would  now  take  place  in  the  vicinity  of  the  proposed  Pioneer  Seamount  site  vice  Sur 
Ridge  in  the  MBNMS.  See  Appendix  C,  MMRP  Research  Protocol,  for  rationale  for  statistical 
significance  relative  to  the  proposed  tagging  studies. 
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ISSUE  6:  MMRP  RESEARCH  PROTOCOL 

k.  DETERMINATTQN  OF  SIGNTFICANT  IMPACT 


Comment:  In  several  places  in  tiieDEIS/EIR  are  found  variants  of“die  lack  of  reliable 

information  justifies  the  assnn^rtion  of  an  unknown  impact  for  purposes  of  this  EIS/EIR,  but  at  a 
less  than  significant  leveL”  than  significant”  is  based  on  statements  that  ‘‘esqmsures  to 
subsea  sounds  will  be  minimiraH  whenever  feasible,”  which  is  va^  but  indicates  that  first 
consideration  will  go  to  egqwrimeiital  inotocol  in  situarions  where  inqncts  are  rxrt  kimwn  in 
advance.  The  presumption  feat  inQmcts  to  mysticetes,  odontocetes,  pinnipeds,  sea  turdes, 
fisheries,  and  invertebrates  will  be  eifeer  “less  than  significant”  or  “not  significant”  because  of 
the  lack  of  information,  fee  pafehy  distribution  of  the  species,  and  fee  rmlikeliness  of  significant 
exposure  is  simply  unfounded.  CEQA  regulations  require  that  evaluation  of  impacts  be  based  on 
scientific  and  factual  data.  We  conclude,  on  the  basis  of  all  informatimi  presenfed,  that  other 
than  the  repeated  use  of  the  phrase  ‘‘presumed  to  be  less  than  significant”,  Soipps  has  felled  to 
make  a  convincing  case  fer  the  evertfual  finding  of  no  significant  impact 

Response:  Most  of  the  findings  in  the  EIS/EIR  regarding  the  significance  of  impacts 

to  marine  mammals  and  other  special  status  species  are  based  upon  a  combination  of  fectors, 
including  the  types  and  d^tee  of  potential  impacts  to  individual  animals  that  are  anticipated 
from  currently  available  informaticm,  fee  numbers  of  animals  that  ffli|^  be  affected,  the  portion 
of  the  range  of  those  animals  feat  could  be  affected,  etc.  Generally,  fee  standards  of  significance 
applied  for  determining  the  level  of  an  impact  on  special  status  species  through  habitat  reduction 
or  impairment  are  framed  in  terms  of  potential  impacts  from  the  standpoint  of  the  species  as  a 
whole.  Many  of  the  comments  regarding  fee  significance  of  impacts  fell  to  distinguife  between 
potential  impacts  to  individual  animals  as  compmed  to  the  species  as  a  vriiole,  fell  to  distinguish 
minor  as  compared  to  major  impacts,  and  feil  to  relate  the  impact  discussion  to  the  standard  of 
significance. 

Since  the  significance  conclusions  are  based  upon  a  combination  of  factors,  it  is 
important  to  distinguish  the  level  of  uncatainty  faced  when  evaluating  each  of  those  factors. 
Specifically,  there  is  a  considerably  greater  degree  of  certainty  regarding  the  Sundance  and 
distribution  of  special  status  species  than  there  is  concerning  the  potential  impacts  on  individual 
animals  of  various  species  at  particular  noise  level  exposures.  A  conclusion  that  a  less  than 
significant  impact  to  the  species  will  result  from  the  project,  even  where  information  concerning 
one  or  more  of  these  factors  is  uncertain,  can  be  supported  by  information  regarding  the  other 
factors  if  the  combination  of  factors  warrant  that  conclusion. 

In  most  instances  of  the  type  identified  in  the  comment,  it  is  acknowledged  as  uncertain 
whether  giN  en  noise  exposures  could  produce  behavioral  disruptions,  TTS  or  similar  effects  on 
individuals.  However,  it  can  still  be  concluded  that  potential  impacts  to  those  species  are  less 
than  significant  given  the  low  abundances  of  animals  in  the  study  area,  the  infrequency  of  close 
encounters,  and  the  relatively  large  range  of  most  of  the  special  status  animal«;  (and 
correspondingly  small  portion  of  the  range  affected  by  the  ATOC  source  transmissions  [i.e.,  12- 
1 8  km  radius  of  1 20  dB  sound  field  around  source]).  For  example,  even  assuming,  as  calculated 
in  one  comment,  that  approximately  one  sperm  whale  would  be  exposed  to  150  dB  sounds 


F-36 


during  the  initial  study  poiod,  and  that  this  exposure  could  produce  a  TTS  in  that  animal,  that 
single  event  would  not  constitute  a  significant  impact  on  sperm  whales  under  the  articulated 
standard. 

As  stated  in  the  EIS/EIR,  the  conclusions  regarding  the  significance  of  impacts  for 
CEQA  purposes  are  not  intended  to  imply  that  less  than  significant  inipacts  (Le.,  potmitial 
annoyance  or  TTS  in  individual  animals)  are  unimportant,  only  that  fii^  do  not  surpass  the 
formal  thresholds  und»  CEQA  that  trigger  various  additional  procedural  requirements.  In  fact, 
mitigation  measures  (and  a  monitoring  program)  are  ^piied  to  many  of  these  less  than 
significant  impacts  even  though  not  strictly  reqiuted  by  CEQA  or  NEPA,  in  response  to  the 
public  concern  that  has  been  expressed  regarding  those  potential  impacts  -  a  concern  shared  by 
the  preparers  and  by  the  researchers  involved  in  this  project. 

Comment:  The  National  Research  Coimcil  concluded  that  “Although  we  do  have  some 

knowledge  about  the  behavior  and  reactions  of  certain  marine  mammals  in  response  to  sotmd,  as 
well  as  about  the  hearing  capabilities  of  a  few  species,  the  data  are  extremely  limited  and  caimot 
constitute  the  basis  for  informed  prediction  or  evaluation  of  the  effects  of  intense  low  frequency 
sounds  on  any  marine  species.”  The  DEIS  consistently  makes  the  error  of  concluding  that  if  no 
evidence  for  a  significant  impact  exists,  the  impact  must  be  nonexistent,  and  in  many  cases 
overextends  assumptions  and  inferences  drawn  from  data  on  other  species  to  conclude  that 
impacts  on  marine  mammals  are  likely  to  be  less  than  significant.  In  may  cases,  evidence  for 
significant  impacts  does  not  exist  because  no  research  has  been  conducted. 

Response:  See  response  to  comment  above.  The  National  Research  Council 

concludes  that  data  in  this  area  are  limited,  and  research  on  the  potential  impacts  of  low 
fi'equency  sound  on  marine  animals  is  needed. 

In  each  case  of  a  finding  of  "less  than  significant,"  the  EIS/EIR  lists  assumptions, 
available  supporting  data,  and  analyses  for  reaching  that  conclusion.  The  EIS/EIR  considers  that 
a  potential  impact  is  deemed  to  exist  only  if  some  evidence  clearly  exists  on  which  to  base  that 
premise,  or  through  the  application  of  prudent  scientific  reasoning  (e.g.,  the  potential  for  causing 
TTS  in  a  non-diving  seabird  must  be  fated  as  negligible).  The  CEQA  criteria  for  significance  are 
cited  in  the  Executive  Summary- (CEQA  Guidelines,  Title  14.  California  Code  of  Regulations, 
Appendix  G;  University  of  California,  1991),  as  are  the  criteria  for  assessing  the  potential  for 
non-negligible  (acute  or  short-term  impacts  [Table  C-1,  6  (a  and  b)  and  7  (a-c)])  impacts  on 
marine  animals  (adopted  from  MMC  recommendations  concerning  these  criteria). 

Comment:  The  MMRP  is  not  a  well-controlled  study,  and  cannot  discover  the  most 

important  impacts  to  the  health  of  cetacean  populations. 

Response:  A  broad  range  of  marine  biological  and  acoustic  research  techniques  were 

considered  in  developing  the  MMRP  Research  Protocol  found  in  Appendix  C.  The  control 
mechanisms  have  been  thoroughly  analyzed  by  independent  scientists  in  order  to  optimize, 
within  the  limits  of  available  funding  and  logistical  resources,  the  potential  for  observing 
important  biological  and  behavioral  effects  that  cetaceans  (and  pinnipeds  and  sea  turtles)  could 
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exhibit  Researchers  would  use  visual  .and  acoustic  methods  to  maximize  the  possibility  of 
discovering  any  impacts,  whether  in  die  wild  (vicinity  of  Pioneer  Seamount),  in  acoustic 
playback  experiments  that  would  be  direcdy  relatable  to  species  at  the  source  site,  or  in  threshold 
testing  on  (xqitive  animals  in  laboratory  situations,  also  to  be  correlated  with  animals  at  the 
source  site. 

Comment:  “Leq  calculations  indicate  that  less  dian  significant  inoeases  in  average  ambient 

noise  levels  will  occur...”  You  have  not  defined  what  “significant”  means  so  this  is  meaningless. 

Response:  The  commonly  accepted  standard  of  significance  for  noise  impacts 

evaluates  wfaetho:  1)  the  project  would  goierate  noise  that  would  conflict  with  local  noise 
ordinances,  2)  the  project  proposes  land  uses  that  substantially  inoease  noise  levels  in  areas  of 
sensitive  receptors,  3)  whether  the  land  use  projected  by  the  project  is  conq)atible  with  baseline 
noise  levels,  and  4)  whether  State  of  California  and  local  guidelines  for  long-term  ocposures  are 
exceeded.  Since  no  formal  noise  standards  apply  directly  to  the  activity,  die  ^licable  criteria  is 
2,  whether  there  will  be  a  “sidistaiitial”  increase  in  noise.  The  use  of  Leq  averaging  procedures  is 
commonly  accepted  vriien  addressing  noise  impacts  and  for  that  reason  ccmclusions  regarding 
noise  increases  on  an  Leq  basis  are  presented  to  be  consistent  with  common  practice. 

In  addition,  extensive  discussions  of  potential  noise  impacts  are  included  in  the  EIS/EIR, 
and  they  are  also  evaluated  under  the  criteria  for  significant  impacts  to  special  status  species, 
discussed  above. 

Comment:  The  summary  on  the  DEIS  discussion  of  effects  of  ATOC  on  mysticetes,  in  Table 

4.3.1. 1.3-1  is  a  study  in  self-contradiction.  On  eveiy  one  of  the  seven  mystice^  listed  there 
appear,  imder  the  column  marked  “Potential  Effects”,  the  phrases  “Uncertain;  however,  no  acute 
responses  expected.”  The  routine  of  self-contradiction  and  multiple  caveats  continues  with  the 
treatment  of  effects  on  odontocetes,  pinnipeds,  fissipeds,  and  sea  turtles.  Yet  another  tactic 
employed  by  Scripps  on  the  assessment  of  impact  is  the  illogical  equating  of  “low  rate  of 
occurrence  of  significant  effect”  with  the  conclusion  of  “less  than  significant  impact” 

Response:  See  response  to  comment  above.  Uncertain  does  not  mean  unknown. 

Based  on  the  best  possible  combination  of  available  data  and  interpretation  of  scientific  estimates 
of  hearing  specialists,  marine  biologists,  and  underwater  acousticians  (section  4.3. 1.1),  the 
EIS/EIR  concludes  that  neither  acute  nor  short-term  responses  (Table  C-1)  fix)m  mysticetes  due 
to  low  frequency  sound  transmissions  from  the  ATOC  source  would  be  expected.  Note  that 
“acute  and  short-term  response”  refers  to  the  non-negligible  criteria  cited  previously.  This  does 
not  rule  out  the  possibility  that  avoidance  or  abandonment  of  a  local  area  of  unpredictable  radius 
around  the  source  could  possibly  occur;  this  would  likely  be  partial  rather  than  complete  (i.e.,  a 
reduced  density  or  frequency  of  occurrence). 

The  comment  on  odontocetes,  pinnipeds,  fissipeds,  and  sea  turtles  is  difficult  to  support, 
particularly  in  light  of  the  fact  that  no  more  that  four  of  these  group/species  (sperm  whale, 
beaked  whales,  elephant  seal,  leatherback  sea  turtle)  are  believed  to  have  any  measurable 
possibility  of  approaching  the  source  close  enough  to  incur  a  TTS,  and  the  potential  for  that 
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occurrence  would  be  expected  to  be  low.  Temporary  behavioral  disruption  could  occur  for  those 
species  with  good  low  ftequency  hearing  capabilities  (e.g.,  baleen  whies)  that  were  within  the 
120  dB  sound  jSeld  during  sound  transmission  (mostly  2%  duty  cycle),  but  because  Pioneer 
Seamount  has  not  been  identified  as  an  important  habitat  for  baleen  viales,  it  would  be  e:q>ected 
that  the  whale(s)  wotdd  depart  the  area  during  the  S-min  ramp-up  if  the  sound  annoyed  them. 

Comment:  The  DEIS/ESI  states  that  Atlantic  bottlenose  dolphins  and  sea  turtles  receive 

sound  through  other  body  receptors  and  not  solely  with  ear  structures.  Therefore,  even  if  a 
species  has  not  been  documented  to  have  low  fiequency  hearing,  it  should  not  be  dismissed  as 
not  being  affected  by  the  sound.  The  MMRF  should  have  protocols  to  characterize  potential 
effects  to  all  species  observed  in  the  sound  source  vicinity,  not  just  those  with  low  firequency 
hearing. 

Response:  The  EIS/EIR  does  not  dismiss  the  potential  for  low  jftequency  soimd 

reception  other  than  via  ear  structures  as  unimportant  The  MMRP  research  protocols  and  shut¬ 
down  criteria  are  designed  to  apply  to  any  method  of  sound  reception  by  the  animals  that  would 
be  under  observation. 

Comment:  It  is  never  made  clear  in  the  DEIS/EIR  what  the  consequences  to  ATOC  will  be  if 

the  results  of  the  MMRP  prove  inconclusive  and  it  is  never  made  clear  that  ATOC  will  not 
proceed  if  its  transmissions  are  found  to  harm  marine  mammals  and  caimot  be  mitigated. 

Response:  Appendix  C  and  text  changes  to  Section  2.2  and  Section  4  include  the 

criteria  that  “Based  on  findings  of  no  acute  or  short-term  impacts  (Table  C-1, 6  [a  and  b]  and  7 
[a-c])  to  marine  animals  during  the  Pilot  Study,  ATOC  feasibility  operations  would  be  initiated 
(in  accordance  with  the  schedule  provided  as  Table  1.1. 2-1).”  Climate-related  transmissions 
would  not  commence  until  after  review  of  the  MMRP  Pilot  Study  quick-look  results  by  NMFS, 
MMC,  MMRP  AB,  and  PRSG,  using  die  previously  discussed  criteria  (see  response  above). 

Comment:  The  DEIS  uses  CEQA  terms  of  “significant”  and  “less  than  significant”  but  fails 

to  offer  bridging  definitions  to  relate  to  federal  MMPA  terms  of  “negligible”  and  “non- 
negligible.”  To  fulfill  environmental  impact  requirements  for  both  California  (CEQA)  and 
NEPA,  definitions  that  bridge  this  gap  must  be  provided  in  the  joint  FEIS/EIR.  The  FEIS/EIR 
should  provide  definitions,  which  the  DEIS/EIR  lacks,  of  terms  for  effects  on  marine  animals; 
e.g.,  significant  effect,  less  than  significant  effect;  minimal  effect;  adverse  effect;  unacceptable 
effect. 


Response:  CEQA  definitions  for  significance  are  stated  in  the  Executive  Summary. 

The  term  “negligible”,  as  related  to  SRPs,  is  not  defined  in  the  MMPA,  CEQA,  or  NEPA.  The 
dictionary  definition  of  "negligible"  is  “so  small  or  unimportant  or  of  so  little  consequence  as  to 
warrant  little  or  no  attention”  (Mirriam-Webster,  1994).  Other  definitions  for  the  potential 
effects  on  marine  animals  are  provided  in  Appendix  B  of  the  EIS/EIR.  The  EIS/EIR  provides 
criteria  for  negligible  vs.  non-negligible  that  would  be  utilized  in  MMRP  activities  (see  response 
above). 
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Comment:  The  document  oversimplifies  and  overstates  the  section  on  irreversible 

environmental  changes.  While  there  is  no  evidence  for  massive  impacts,  it  is  still  inappropriate  to 
state  that  the  protective  measures  in  the  proposed  protocol  “will  prevent  any  irreversible  harm  to 
marine  mammals  or  other  organisms  in  the  affected  environment.”  In  fact,  the  project  could  kill 
a  variety  of  small  organisms  (during  equipment  deployment  on  the  benthic  fauna,  through  effects 
on  nearby  pelagic  plankton  and  fish),  but  the  overall  effects  on  the  marine  populations  are 
expected  to  be  negligible  according  to  information  provided  in  the  DEIS/EIR. 

Response:  Text  changes  to  the  EIS/EIR  reflect  the  response  to  this  comment. 

However,  because  mitigation  measures  (see  Executive  Summary)  are  included  in  the  proposed 
project  protocol  to  minimize  any  irreversible  harm  to  marine  mammals  or  other  organisms  in  the 
affected  environment,  these  activities  are  not  expected  to  result  in  significant  changes  to  the 
marine  environment.  Irreversible  harm  could  occur  on  a  locali^  basis  to  some  organisms  (e.g., 
lichens,  mussels,  barnacles,  limpets,  anemones)  that  might  be  physically  impacted  during 
equipment  (i.e.,  source,  cable)  deployment.  However,  in  relation  to  the  approximately  18  million 
m2  on  top  of  Pioneer  Seamount,  the  acoustic  source’s  footprint  of  4.7  m2  is  insignificant,  as  far 
as  physically  affecting  benthic  fauna  or  flora  populations  at  the  source  site.  The  potential  for  the 
acoustic  transmissions  adversely  impacting  benthic  fauna  (that  could  not,  or  would  not,  depart 
the  immediate  vicinity  of  the  source  during  the  ramp-up  period)  or  benthic  flora  in  proximity  of 
the  source,  would  likewise  not  be  expected  to  be  significant  in  terms  of  population  effects. 
Typically  at  the  depth  of  about  980  m  (where  the  Mesopelagic  zone  [200-1000  m]  changes  to  the 
bathypelagic  zone  [1000-4000  m],  there  is  no  light  at  all  (Castro  and  Huber,  1992),  meaning  no 
photosynthesis  can  take  place.  Hence,  there  should  be  minimal  plant  life  (or  herbivorous 
animals)  on  the  seafloor  where  the  source  would  be  located,  and  any  that  would  be  there  v\X)uld 
not  be  expected  to  have  low  firequency  hearing  sensitivity  (see  Section  4.3 .2.2, 4.3 .2.3,  and 
4.3.2.4). 

Comment;  Although  data  concerning  stock  structure  and  population  delineations  are 
incomplete  for  many  if  not  most  of  the  cetacean  species  described  in  the  EIS/EIR,  there  is  no 
discussion  of  the  relationship  between  the  status  of  population  sub-units  and  potential  effects  of 
the  proposed  project  If  the  analyses  are  based  solely  on  cetacean  (and  in  some  cases  pinniped) 
density  and  distribution  information  cited  in  the  document,  it  is  not  clear  if  the  potential  for 
impacts  are  related  to  the  percentage  of  individual  animals  of  those  that  might  be  present  within 
or  pass  through  the  project  area  over  a  season,  a  year,  or  the  course  of  the  project;  or  if  these 
potential  impacts  are  evaluated  against  a  known  population  unit.  This  issue  is  addressed  only  in 
Appendix  F  where  it  is  clear  that  the  unit  of  analysis  is  the  species  level.  In  terms  of  assessing  or 
determining  the  significance  of  potentially  adverse  impacts,  it  may  be  more  appropriate  to  use 
population  sub-units  or  stocks  where  these  are  known  rather  than  species. 

Response;  Because  data  concerning  marine  animal  stock  structure  and  population 
delineation  are  incomplete  for  many  of  the  protected  species  addressed  in  this  EIS/EIR,  most  of 
the  discussions  in  the  section  on  the  potential  effects  of  low  firequency  sound  transmissions 
(Section  4)  deal  with  the  possibility  of  impact  on  a  particular  species,  based  on  that  species' 
pertinent  biological  and  spatial  characteristics  (i.e.,  low  frequency  hearing  sensitivity,  dive  depth 
profile,  distribution  and  abundance,  and  known  behavioral  patterns).  The  null  hypotheses 
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presented  in  Appendix  C  would  be  tested  by  conducting  the  MMRP,  which  includes  the  study  of 
both  individual  animals  (e.g.,  playback  studies  and  audiometric  measurements)  and  groups  of 
animals  (e.g.,  pods  of  cetaceans  via  aerial,  vessel  or  acoustic  detection). 

There  is  a  difference  between  effects  that  might  occur  on  a  single  animal  of  a  large 
population  (e.g.,  fish)  and  an  individual  within  a  very  small  population  (e.g.,  minke  whale). 

Thus,  the  low  total  number  of  individuals  would  make  for  a  lower  potential  for  encounter  and 
possible  impact;  however,  if  that  impact  were  to  occur  to  one  or  more  individuals  of  a  relatively 
rare  species  (due  to  impredicted  clumping,  age/sex  class  groupings,  etc.),  this  could  be  construed 
as  a  significant  impact  Based  on  the  findings  herein,  the  only  documented  evidence  of  good  low 
jfrequency  hearing  capability  is  for  baleen  whales,  none  of  which  apparently  dive  deep  enough  to 
approach  the  source  close  enough  to  incur  TTS.  Sperm  whales,  some  beaked  whales,  elephant 
seals  and  leatherback  sea  turtles  can  dive  close  to  the  source  depth,  but  any  evidence  of  low 
firequency  hearing  capability  among  these  species  is  anecdotal  to  date.  Among  these,  the  sperm 
whale  and  leatherback  sea  turtle  are  federally  listed  as  endangered.  However,  based  on  the  data 
presented  herein,  the  proposed  action  site  (Pioneer  Seamount)  has  not  been  identified  as  an 
important  marine  mammal  habitat  (i.e.,  feeding,  breeding,  migration  route  or  comparable  area). 

If  the  MMRP  goes  forward,  by  virtue  of  its  designated  focused  study  area  around  the 
proposed  source  site,  population  sub-units  or  stocks  local  to  California  (or  at  least  the  eastern 
Pacific)  would  necessarily  be  the  focal  animals/sub-units  used  in  assessing  the  potential  for 
adverse  impacts  on  protected  animals.  The  best  available  estimates  of  the  stock  of  marine 
mammal  and  sea  turtle  species  that  would  be  expected  to  reside  or  pass  through  the  general 
EIS/EIR  study  area  during  the  course  of  the  proposed  two-year  MMRP  are  listed  in  Section 
3.3.1.  MMRP  population  distribution  and  abundance  data  collected  would  supplement  these 
estimates  and  support  future  research  efforts  that  could  use  population  sub-units  or  stocks  as 
indicator  groups  for  determining  the  potential  for  low  fi-equency  sound  impacts  on  marine 
species. 
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1.  INDICATOR  SPECIES 

Comment:  Sperm  whales,  which  might  be  most  affected,  are  not  an  indicator  species?  It 

would  make  more  sense  to  focus  on  one  (or  two)  key  indicator  species  that  will  provide  adequate 
data  to  make  some  meaningful  conclusions.  Focus  field  behavioral  studies  on  target  species, 
those  that  may  be  most  affected  by  the  ATOC  sound  source;  limit  target  species  to  the  top  two  or 
three. 


Response:  The  expected  low  abundance  of  sperm  whales  in  the  vicinity  of  the 

Pioneer  Seamount  makes  it  infeasible  to  target  that  species  as  an  indicator  species  for  the  MMRP 
in  that  area.  However,  boat-based  acoustic  playback  experiments  with  sperm  whales  are  plarmed 
for  the  Atlantic  Ocean  (off  the  Azores  and/or  the  island  of  Dominica)  by  Dr.  Jonathan  Gordon  of 
Oxford  University. 

It  is  appropriate  to  focus  on  key  indicator  species  (see  MlvIRP  Research  Protocol, 
Appendix  C). 

Comment:  I  would  like  to  see  less  money  focused  upon  one  trophic  group  (top  carnivores).  I 

believe  a  smaller  amount  of  money  could  yield  more  far-reaching  results  if  it  were  spent  on 
projects  such  as  determining  sound  behavior  in  the  oxygen  minimum  zone  (OMZ)/deep 
scattering  layer  (DSL),  local  marine  fish  auditory/lateral  line  thresholds, ...fish  behavioral 
responses  to  low  frequency  soimds,  and  crustacean/cephalopod  auditory  capabilities/potential 
impacts. 

Response:  There  is  a  fairly  well-defined  OMZ  in  the  oceanic  water  column  at  around 

500  m,  where  the  amount  of  oxygen  can  drop  to  nearly  zero  (Castro  and  Huber,  1992).  The 
DSL,  made  up  of  fishes,  krill,  shrimps,  copepods.  Jellyfishes,  squids  and  other  midwater  animals, 
lies  at  depths  of  300-500  m  during  the  day,  but  at  sunset  rises  closer  to  the  surface.  The  MMRP 
Research  Protocol  (Appendix  C)  targets  those  marine  species  believed  to  be  most  susceptible  to 
potential  effects  of  low  frequency  sound,  regardless  of  their  habitat  and  predicted  activity 
locations  within  the  oceanic  water  column.  Commercially-taken  species  of  fish,  crustaceans  and 
cephalopods  would  be  monitored  through  MMRP  actions  (see  Appendix  C,  responses  to  Issue  5 
above,  and  Section  4.3 .2.3.1).  Direct  measurements  of  the  DSL  will  also  be  made. 
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m.  RAMP-UPTIME 


Comment:  The  proposed  ramp-up  time  of  5  minutes  preceding  each  signal  may  be  too  short 

to  allow  nearby  animals  to  swim  away.  How  would  animals  know  which  direction  to  swim,  if 
the  source  is  hard  to  localize? 

Response:  The  5-minute  ramp-up  is  designed  to  alert  nearby  animals  to  the  onset  of  a 

transmission.  It  starts  at  165  dB  (0.26  W)  and  increases  6  dB  each  minute  for  five  minutes. 
During  that  five  minutes,  an  animal  would  have  to  swim  a  maximum  of  178  m  to  be  outside  the 
150  dB  isopleth  (the  sound  level  believed  to  be  the  threshold  of  potential  TTS).  This  is 
equivalent  to  a  swim  speed  of  0.6  m/s,  which  is  well  within  the  capability  of  all  marine 
mammals,  sea  turtles,  and  fish. 

Humans  have  difficulty  sensing  the  location  of  a  source  of  low  firequency  sound, 
especially  so  imderwater.  Some  commenters  have  therefore  assumed  that  marine  animals  are 
similarly  handicapped,  and  might  have  difficulty  determining  which  direction  to  swim  away 
firom  the  source.  In  fact,  according  to  Atena  et  al.  (1988)  and  Webster  et  al.  (1992)  marine 
animals  have  evolved  specifically  to  process  underwater  sound  and  possess  a  far  superior  ability 
to  localize  or  pinpoint  the  source  of  a  signal. 

One  commenter  confused  the  5 -minute  ramp-up  period  with  a  provision  in  the  Pilot  Study 
MMRP  protocol  (Appendix  C,  page  C-6)  to  start  with  a  signal  level  of  185  dB  (26  W)  for  the 
first  two  experimental  periods,  then  increase  to  195  dB  (260  W)  for  the  following  observation 
periods.  This  approach  is  termed  "varying  the  sound  source  level",  not  "ramping-up"  the  signal. 
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n.  MITIGAnQN  MEASURES 


Comment:  The  mitigation  measures  proposed  in  the  DEIS/EIR  do  not  ensure  avoidance  of 

significant  impacts  to  marine  mammals.  CEQA  requires  that  mitigation  measures  avoid  even 
less  than  significant  impacts.  Since  the  MMRP  is  a  part  of  the  project  and  a  study  to  determine 
project  impacts,  it  is  not  a  legitimate  mitigation  measure  imder  CEQA.  Monitoring  of  impacts  is 
not  an  appropriate  mitigation  measure.  An  appropriate  mitigation  measure  would  include  a 
provision  that  ATOC  would  not  proceed  unless  it  us  determined  by  the  MMRP  that  it  will  not 
have  significant  adverse  impacts  on  marine  mammals.  The  mitigation  measure  wording  should 
be  more  precise  and  legally  binding. 

Response:  For  the  reasons  set  forth  in  the  EIS/EIR,  all  of  the  potential  impacts  of  the 

project  are  believed  to  be  less  than  significant  as  defined  under  CEQA,  particularly  after 
application  of  the  mitigation  measures  proposed  in  the  EIS/EIR.  In  any  event,  neither  CEQA  nor 
NEPA  require  that  mitigation  measures  eliminate  or  reduce  all  potential  impacts  to  a  less  than 
significant  level.  Instead,  CEQA  requires,  and  NEPA  suggests,  that  all  reasonable  and  feasible 
mitigation  measures  be  applied  to  potentially  significant  impacts  to  reduce  them  to  a  less  than 
significant  level.  If  potentially  significant  impacts  remain  after  the  application  of  mitigation 
measures,  CEQA  guidelines  state  that  the  project  may  nonetheless  be  approved  if  there  are 
“overriding  considerations.”  NEPA  also  allows  projects  with  the  potential  for  significant 
impacts  to  be  approved  (e.g.,  the  Business  Adnunistration  Building  on  the  University  of 
California,  Berkeley  Campus;  U.C.  Regents,  1990).  As  to  this  project,  all  potential  impacts  have 
been  determined  to  be  less  than  significant  and  additional  mitigation  measures  are  not  required. 

The  MMRP,  as  well  as  various  other  project  components  that  serve  to  reduce  the 
potential  for  impacts,  were  identified  as  mitigation  measures  for  CEQA  purposes  primarily  to 
respond  to  concerns  that  otherwise  these  measures  might  not  be  enforceable.  By  identifying 
these  project  elements  as  mitigation  measures,  compliance  would  be  enforced  through  a  CEQA 
mitigation  monitoring  program.  All  of  the  mitigation  measures  identified  in  the  FEIS/EIR  would 
be  made  enforceable  conditions  of  project  approval. 

The  MMRP  consists  of  more  than  a  monitoring  program,  although  observation  and 
monitoring  of  marine  mammal  responses  to  the  ATOC  sounds  would,  of  course,  be  part  of  that 
effort.  The  MMRP’s  principal  mitigation  value  is  derived  from  the  feedback  of  MMRP  results 
into  ATOC  decision-making,  particularly  the  decision  following  both  the  Pilot  Study  and  two- 
year  MMRP  research  phases  concerning  whether  or,  how  best,  to  proceed  with  any  long-term 
ATOC  experiment.  The  comment  that  these  elements  of  the  MMRP  are  not  clearly  articulated 
has  been  addressed  through  revisions  to  the  MMRP  Research  Protocol  at  Appendix  C.  See  also 
response  to  comment  above  regarding  shut-down  guidelines. 
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o.  SAMPLE  SIZES  FOR  VESSEL  AND  AERIAL  LINE  TRANSECT  SURVEYS 


Comment:  Sample  sizes  for  vessel  and  aerial  line  transect  surveys  seem  totally  inadequate, 

considering  they  are  only  executed  2  times  every  month  for  vessel  and  1  time  every  other  month 
for  aerial  surveys.  The  cetacean  behavioral  observations  are  designed  to  be  comprehensive; 
however,  the  observations  planned  for  before,  during,  and  after  ATOC  transmissions  may  be 
impossible  to  collect  This  protocol  relies  on  finding  cetaceans  at  the  appropriate  time  and  being 
able  to  track  them  throughout  despite  the  low  odds  of  having  transmission  days  and  vessel¬ 
worthy  days  coincide  at  the  2%  duty  cycle... has  a  power  analysis  been  performed  to  optimize  this 
particular  aspect  of  the  MMRP?  Data  gathered  from  the  preliminary  baseline  period  will  be  used 
to  assess  how  large  a  sample  size  is  needed  to  get  statistical  power  and  conclusive  results.  What 
is  the  protocol  if  the  data  show  that  the  data  set  is  too  small?  Early  assessment  of  data  collected 
during  the  preliminary  baseline  period  [at  the  Sur  Ridge  site  (preferred  site)]  indicate  that  in  fact 
the  potential  sample  size  Avill  be  small.  What  changes  are  likely  to  be  made  to  assure  that  the 
data  set  is  large  enough  for  statistical  significance,  especially  since  die  conclusions  from  that  data 
set  will  advise  the  commencement  and  operation  of  ATOC  transmissions? 

Response:  With  the  shift  of  the  proposed  source  site  from  Sur  Ridge  (preferred  site) 

to  the  Pioneer  Seamount  (Alternative  3-1),  modifications  to  the  MMRP  Research  Protocol  were 
necessary  (see  Appendix  C).  This  revised  protocol  has  been  reviewed  by  a  number  of 
independent  marine  mammal  biologists,  acousticians  and  statisticians  in  order  to  maximize  the 
potential  for  collecting  adequate  data  points  and,  hence,  sufficient  statistical  power  on  which  to 
base  MMRP  Research  Team  conclusions.  The  California  MMRP  Principal  Investigator  (UCSC) 
has  incorporated  the  results  from  the  preliminary  baseline  data  collection  efforts  at  the  Sur  Ridge 
site  into  the  revised  research  protocol,  and  a  statistical  power  analysis  has  been  completed  for  the 
research  effort  at  the  Pioneer  Seamount  site  to  ensure  that  the  data  set  is  large  enough  for 
statistical  significance  (see  Appendix  C). 
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p.  SOSUS  ACCESS 

Comment:  The  DEIS/EIR  states  that  acoustic  data  from  the  existing  U.S.  Navy  Sound 

Surveillance  System  (SOSUS)  listening  network  will  be  an  integral  part  of  interpreting 
movements  and  behavioral  impacts  among  marine  mammals.  To  date,  these  data  have  not  been 
made  available  to  the  MMRP  researchers,  nor  will  they  be  available  to  researchers  lacking  the 
necessary  security  clearance.  The  FEIS/EIR  should  clarify  the  status  and  plans  for  access  to  the 
SOSUS  data,  and  if  they  are  limited,  explain  the  consequences  on  the  MMRP's  ability  to  assess 
short-term  behavioral  impacts  to  marine  mammals. 

Response:  There  are  two  elements  to  responding  to  this  comment.  First,  what  is 

classified  by  the  U.S.  Navy  with  respect  to  the  SOSUS  passive  arrays  are  their  specific  locations 
("love  points"),  the  line  of  bearing  (LOB)  of  the  array,  and  their  detection  envelopes  (ranges  of 
detection  of  different  acoustic  sources  based  on  frequency,  source  level  and  aspect  of  the  source, 
and  transmission  loss  through  the  water  medium).  However,  processed  data  that  emerges  from 
the  ATOC  data  center  (e.g.,  relative  acoustic  travel  times)  will  be  unclassified  and  available  to 
the  public. 

Second,  there  is  the  issue  of  using  available  SOSUS  arrays  to  monitor  vocalizations  of 
marine  mammals.  This  would  have  been  relatively  straightforward  at  the  Sur  Ridge  site 
(preferred  site).  There  will  still  be  some  monitoring  capability  at  the  proposed  Pioneer  Seamount 
site  (Alternative  3-1)  from  the  Pt.  Sur  SOSUS  array  (receivers  can  be  "steered"  to  listen  in  the 
direction  of  Pioneer  Seamount),  but  not  equal  to  that  which  would  have  been  available  for  the 
source  at  Sur  Ridge.  The  Pt.  Sur  Naval  Facility  has  been  declassified  and  is  accessible  to  all 
qualified  researchers  (e.g..  Naval  Postgraduate  School,  Monterey  Bay  Aquarium  Research 
Instimte,  University  of  California  at  Santa  Cruz,  Moss  Landing  Marine  Laboratory,  etc.).  What 
remains  classified  are  the  love  points  of  the  array  and  its  LOB.  These  specifications  are  needed 
at  the  front  end  of  the  acoustic  data  reduction  and  processing  procedure,  which  will  normally  be 
performed  by  MMRP  Research  Team  members.  The  processed  data  desired  by  most  marine 
mammal  biologists  (i.e.,  vocalization  parameters,  levels,  times,  durations,  locations,  etc.)  will  be 
unclassified  and  available  to  the  public. 

To  make  up  for  the  decrease  in  passive  acoustic  detection  capability  from  the  Point  Sur 
SOSUS  array,  the  MMRP  research  protocol  will  employ  a  variety  of  supplemental  sensors  (VLA 
at  the  source,  vessel-towed  HLA,  and  sonobuoys). 
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a.  NRG  FINDINGS  REGARDING  THE  “120  dB”  CRITERION 


Comment:  While  50%  of  the  >»^es  avoided  continuous  sounds  at  levels  of  1 17-123  dB, 

depending  i^on  the  stimulus,  the  most  sensitive  10%  avoided  drill  ship  sounds  at  levels  of  1 10 
dB.  If  grays  respond  to  the  ATOC  source  as  they  do  to  drill  ships,  then  the  most  sensitive  1/10 
of  the  20,000  migrating  whales  that  were  within  the  1 10  dB  exposure  zone  during  transmission 
might  show  behavioral  disruptioiL  Monitoring  of  migrating  gray  whales  and  of  the  actual  inshore 
sound  levels  is  very  important,  since  most  of  the  species  migrates  relatively  close  to  the  predicted 
impact  zone. 

\ 

Response:  The  National  Research  Council,  Ocean  Studies  Board,  stated  that  the  "120 

dB  criterion"  refers  to  a  level  of  sound  that  has  been  identified  informally  as  a  level  above  which 
acoustic  effects  on  marine  mammals  might  occur.  They  concluded  that  although  the  field  studies 
fiom  which  this  criterion  was  derived  "provided  estimates  of  the  soimd  exposure  level  in  the 
vicinity  of  the  animals  while  their  behavior  was  being  observed,  there  was  considerable  variation 
with  some  animals  reacting  at  lower  levels  and  some  not  reacting  at  considerably  higher  levels." 

As  the  commenter  noted,  "most  of  the  world's  gray  whales  migrate  inshore  of  the  ATOC 
source.  Whether  the  1 10  dB  contour  overlays  the  gray  whale  distribution  is  critical  for  predicting 
impact."  In  fact,  the  majority  of  southward-migrating  gray  whales  (94%)  stay  within  1.6  km  of 
the  shore  in  the  area  of  the  sound  source  and  most  northward-migrating  gray  whales  stay  inside 
the  183  m  depth  contour  (about  2  km  offshore).  At  this  distance  from  the  sound  source  (88  km 
offehore),  the  intensity  of  the  sound  field  will  be  substantially  below  120  dB,  as  shown  in 
Section  2.  Any  gray  whales  found  as  much  as  15  km  from  shore  would  be  exposed  to  levels 
<1 10  dB;  thus  behavioral  dismptions  of  ^y  whales  based  on  reaction  to  the  source 
transmissions  can  reasonably  be  expected  not  to  occur. 

Because  gray  whales  (and  other  mysticetes)  show  at  least  subtle  reactions  at  received 
levels  at  or  below  1 10  dB,  the  MMRP  will  measure  the  ATOC  sound  levels  reaching  nearshore 
waters,  and  initiate  work  on  gray  whales  (i.e.,  make  them  an  indicator  species)  if  actual  received 
levels  of  ATOC  sounds  in  nearshore  waters  significantly  exceed  the  now-predicted  levels. 
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b.  DOCUMENTED  MYSTICETE  RESPONSES  TO  120  dB  RECEIVED  SOUND  LEVEL 


Comment:  Received  soimd  levels  of  120  dB  have  produced  some  minor  detectable  changes 

in  the  behaviors  of  certain  marine  mammals.  The  concern  is  that  while  these  changes  are  subtle 
there  is  a  possibility  that  minor  changes  may  have  major  consequences  to  marine  mammal 
populations.  The  commenter  cites  a  study  of  the  effects  of  low-level  flying  fighter  jets  on 
caribou  which  showed  that  the  reaction  of  the  caribou  was  subtle,  yet  resulted  in  significantly 
increased  calf  mortality. 

Response:  This  response  is  based  on  Murphy  et  al.’s  1993  report  Behavioral 

Responses  of  Caribou  to  Low-altitude  Jet  Aircraft,  which  was  the  final  report  for  the  period 
1989  to  December  1993.  During  three  7-10  day  field  sessions,  the  reactions  of  268  groups  of 
caribou  to  159  overflights  by  A-10,  F-15,  and  F-16  jet  aircraft  were  recorded.  Approximately 
50%  of  the  animals  showed  some  degree  of  overt  behavioral  response ,  but  only  13%  of  the 
overflights  caused  animals  to  move.  Although  one  of  the  conclusions  of  this  study  was  that  cow- 
calf  groups  were  more  sensitive  to  aircraft  disturbances  than  juveniie/adult  groups,  there  was  no 
recorded  evidence  of  calf  mortality  associated  with  any  of  the  overflights  (Murphy  et  al.,  1993). 
Unlike  caribou  that  may  be  disturbed  periodically  while  traversing  their  entire  migration  routes, 
any  low  frequency  sound-sensitive  marine  animals  (e.g.,  baleen  whales  and  possibly  sperm 
whales  and  elephant  seals)  that  may  travel  in  proximity  of  the  ATOC  source  would  be  subjected 
to  an  individual  point  source  for  that  specific  time  that  the  animai(s)  were  close  enough  to  it~ 
during  the  2-8%  transmission  cycle—  to  hear  the  generated  signals.  Comparatively  speaking,  the 
ATOC  source  presents  the  potential  for  limited  spatial  exposure,  whereas,  aircraft  overflying 
caribou  migration  paths  can  potentially  cause  recxurent  disturbance  to  the  animals.  As  no  known 
migration  pattern  or  reproduction  area  of  any  marine  mammal  species  overlays  Pioneer 
Seamount  (EPA,  1993),  it  is  unlikely  that  any  possible  minor  changes  in  behavior  could  have 
significant  long-term  adverse  effects  on  the  animals,  or  their  reproduction  activities. 

Nevertheless,  independent  long-term  studies  of  whale  and  pinniped  populations  by 
NOAA/NMFS  will  continue,  and  through  these  monitoring  efforts  any  long-term  impacts  should 
be  recognizable. 
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c.  COMPARISON  OF  NATURAL  AND  HUMAN-MADE  UNDERWATER  SOUNDS 

ONCLUDINGATQQ 


Comment:  Natural  and  human-made  levels  of  noise  should  not  be  equated.  Marine  animals 

have,  over  evolutionary  time,  most  certainly  become  adapted  to  filtering  out  natural  noise.  The 
same  cannot  be  said  for  the  recent  addition  of  human-made  noise. 

Response:  The  section  in  question  (Section  4.3,  masking)  does  not  attempt  to 

“equate”  natural  and  human-made  noise  levels.  Masking  is  a  natural  and  highly  variable 
phenomenon  to  which  marine  mammals  are  well  adapted.  Hence,  marine  mammals  undoubtedly 
can  tolerate,  with  few  or  no  negative  effects,  some  [human-made]  increase  in  masking  relative  to 
natural  levels  (Richardson  et  al.,  1991).  Discriminatory  hearing  abilities  of  baleen  whales  have 
yet  to  be  documented,  but  some  other  groups  of  marine  mammals  (particularly  toothed  whales) 
can  discriminate  intensities,  frequencies  and  directions  at  levels  comparable  to  or  better  than 
those  of  humans.  Bearing  this  in  mind,  the  hypothesis  of  Payne  and  Webb  (1971)  on  the 
potential  hearing  abilities  of  baleen  whales  is  in  line  with  most  data  on  other  marine  mammal 
hearing  abilities.  However,  there  are  few  data  on  hearing  abilities  of  any  marine  mammal  species 
at  the  low  frequencies  generated  by  baleen  whales. 

Comment:  Figure  4.3. 1.1. 2-1:  This  seems  to  be  a  ridiculous  comparison  between  a  moving 

and  stationary  source. 

Response:  This  figure  is  not  meant  to  portray  a  supertanker  transit  lane  o\^er  the  Sur 

Ridge  site  (see  text  change)  but,  rather,  it  attempts  to  make  a  meaningful  analogy  between  the 
sound  fields  of  the  stationary  ATOC  source  and  the  sound  fields  associated  with  a  moving 
source,  like  a  ship  (the  primary  source  of  low  frequency  sound  in  the  world’s  oceans).  See  also 
response  to  comment  Issue  7e  below. 

Comment:  The  EIS  should  be  expanded  to  describe:  1)  differences  in  low  frequency  sound 

transmission  patterns  and  dissipation  rates  from  surface  vs.  deep  water  sources;  2)  possible 
differences  in  types  and  levels  of  background  noises  that  might  mask  and  affect  responses  to 
surface-generated  and  deep  water-generated  sounds;  3)  possible  differences  in  response  to 
narrow-  and  broad-band  sounds;  4)  how  the  perceptions  of  and  responses  to  low  frequency 
sounds  may  vary  if  the  sound  source  is  stationary  vs.  moving. 

Response:  Section  2.2. 1 . 1  covers  the  modeled  propagation  patterns  and  transmission 

losses  for  the  ATOC  deep  water  source.  When  a  source  and/or  receiver  is  very  close  to  the  sea 
surface,  the  surface  reflection  of  the  sound  can  interact  strongly  with  direct  sound  radiation, 
creating  interference  patterns  that  can  cause  transmission  loss  variability  of  up  to  twice  that  of 
normal  spherical  spreading.  However,  in  the  presence  of  a  well-defined  surface  duct  (at  least  10 
m  deep  from  the  surface),  transmission  losses  can  decrease  to  one-half  that  of  spherical 
spreading.  The  ATOC  source  presents  a  different  type  of  low  frequency  sound  in  the  ocean 
because  it  is  located  at  such  a  great  depth,  compared  to  most  human-made  oceanic  sounds,  which 
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occur  in  the  upper  water  column  (ships/boats/thrillcraft,  oil  industry  operations,  aircraft  noise, 
commercial  and  Navy  active  sonar  transmissions). 

Natural  deep-water  generated  sounds  include  earthquakes,  volcanic  eruptions  and  vents 
along  the  edges  of  tectonic  plates.  All  these  natural  and  human-made  noises  might  mask  some 
signals  to  and  by  marine  mammals.  Some  toothed  whales  seem  able  to  adjust  the  fiequencies  of 
their  echolocation  calls,  within  limits,  in  order  to  avoid  frequencies  where  backgrotmd  noise 
levels  are  high  (Au  et  al.,  1974,  1985).  See  also  response  above. 

Many  species  can  produce  both  broadband  and  narrowband  calls  containing  energy  at  a 
variety  of  fi-equencies  or,  at  different  times,  produce  narrow  band  calls  at  varying  frequencies. 
When  commimication  at  one  frequency  is  masked  by  strong  human-made  or  natural  noise,  the 
calls  or  call  components  at  other  frequencies  may  still  be  audible  (Richardson  et  al.,  1991). 

The  principal  difference  in  how  a  marine  animal  may  perceive  and  respond  to  low 
frequency  sounds  emanated  from  stationary  vs.  moving  sources  include  the  following:  1)  if  the 
moving  source  happens  to  intersect  a  migration  route  or  primary  marine  animal  habitat,  the 
animal  must  make  substantial  adjustments  to  its  behavioral  pattern  to  elude  the  source  so  as  to 
avoid  collision,  and  possibly  to  reduce  acoustic  interference;  2)  moving  sources  can  produce  loud 
noise  levels  over  a  much  larger  area  (see  Figure  4.3.1. 1.2-1). 

Comment:  The  discussion  of  comparisons  between  natural  and  human-induced  noise,  and  of 

sound  transmission  through  the  water  and  through  the  air,  including  Table  1.1. 3-1  (“Natural  and 
human-made  source  noise  comparisons”)  is  misleading. 

Response:  The  EIS/EIR  includes  changes  to  the  text  and  Table  1 . 1 .3- 1  that  address 

this  comment. 

Comment:  Fully  explain  the  similarities  and  differences  between  the  ATOC  sound  source 

(fixed  location,  moderate  duration,  repeated  regularly,  and  deep)  vs.  those  compared  in  the 
document  (moving  ships  and  drilling  rigs),  particularly  as  these  characteristics  influence  the 
impacts  on  marine  mammals. 

Response:  With  the  exception  of  the  question  on  drilling  rigs,  this  comment  is 

addressed  in  previous  responses  above.  Richardson  et  al.  (1991)  noted  that  cetaceans  apparently 
avoid  stationary  industrial  activities  such  as  dredging,  drilling  and  production  when  the  received 
sounds  are  near-surface  and  intense,  but  not  when  the  sounds  are  barely  detectable  (e.g.,  <10  dB 
above  ambient).  Some  cetaceans  do  enter  areas  that  are  strongly  ensonified  by  stationary 
industrial  operations.  For  example,  some  beaked  whales  behaved  normally  in  some  areas 
ensonified  by  dredging  noises  at  the  construction  site  of  cin  artificial  island  in  the  Beaufort  Sea 
during  1980.  Richardson  et  al.  (1985c,  1990b)  speculated  that  this  may  have  meant  that  the 
whales  habituate  to  noise  from  an  on-going  construction  operation  even  if  they  are  disturbed 
when  they  first  encounter  it.  The  radius  of  avoidance  around  industrial  sites  is  normally 
considerably  smaller  than  the  radius  of  audibility  (Richardson  et  al.,  1991).  Whether  there  is  any 
reduction  in  utilization  of  areas  that  are  ensonified  but  beyond  the  radius  of  demonstrated 
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avoidance  cannot  be  determined  from  the  available  evidence.  The  MMRP  would  provide 
valuable  information  to  help  resolve  this  issue  (See  Appendix  C). 
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ISSUE  7:  SOUND  FIELDS 

d.  AIR  VS.  WATER  STANDARD 


Comment:  The  DEIS/EIR...goes  on  to  present  Table  ES-1  (Relationship  of  sound  level  of 

common  sounds  in  air  and  water  [20-1000  Hz]),  which  is  completely  worthless  and  without 
factual  basis.  The  puipose  of  this  table  is  clearly  to  make  ATOC  seem  less  loud  to  us,  compared 
to  familiar,  in-air,  sounds. 

Response:  A  similar  table  is  presented  in  the  National  Research  Council’s  Low- 

Frequency  Sound  and  Marine  Mammals;  Current  Knowledge  and  Research  Needs.  All  data 
points  in  this  table  are  referenced  in  the  EIS/EIR.  Note  changes  to  the  EIS/EIR  version  of  this 
table,  which  also  respond  to  this  comment 

Comment:  Using  a  conversion  of  61.5  dB  (rather  than  26  dB)  between  sound  power  levels  in 

air  and  water  is  unjustified,  because  we  do  not  know  which  acoustic  stimuli  (energy  flux  or 
sound  pressure)  is  the  important  one  for  hearing  loss  in  marine  mammals.  The  DEIS/EIR 
neglects  to  note  that  the  NRC  publication  uses  a  conversion  factor  of  only  26  dB,  not  61.5  dB. 
Further,  the  DEIS/EIR  itself  uses  only  a  26  dB  conversion  factor  in  Section  4.5. 1.1. 

Response:  Fay  (1988)  in  Hearing  in  Vertebrates:  a  Psychophysics  Databook  noted 

that  the  commonly  accepted  term  for  underwater  conditions  is  “sound  pressure”  ([particularly 
for]  fishes  and  marine  mammals)  and  for  in-air  conditions  “sound  pressure  level,  or  SPL.”  He 
goes  on  to  note  that  proper  comparisons  of  hearing  sensitivity  in  air  and  water  are  difficult  to 
make,  but  one  common  method  of  comparison  is  to  express  both  air  and  water  thresholds  in  units 
of  “sound  intensity,”  (i.e.,  units  of  power/unit  area;  e.g.,  Watts/cm2)  which  takes  into 
consideration  the  impedance  of  the  medium.  Using  logarithmic  units  for  comparison  between 
sounds  in  air  and  in  water  we  find  that  for  equal  intensity  or  energy  transfer  in  each  that  the 
pressure  levels  must  vary  as: 

10  Log[(pc)water/(pc)air]  =  35.5  dB 

For  years  the  reference  level  for  sound  in  air  has  been  20  pPa,  and  in  water  only  1  pPa.  These 
are  not  air-to-water  sound  level  conversion  factors,  they  are  units,  just  as  we  measure  highway 
distances  in  kilometers  or  miles  and  people’s  height  in  meters  Or  feet.  So  when,  as  in  the  NRC 
report,  we  add  26  dB  to  in-air  values,  it  is  only  to  make  the  units  of  both  measurements  the  same. 
Hence  26  dB  should  be  added  to  35.5  dB  to  derive  the  61.5  correction  factor  between  air  and 
water.  We  have  adopted  this  convention,  based  on  interpretation  of  the  studies  and  analyses  of  a 
number  of  experienced  acousticians  (e.g..  Potter,  Berenak,  Ellison). 

The  NRC  publication  does,  in  fact,  acknowledge  that  “The  difference  in  reference 
pressure  level  [not  energy  flux]  is  one  complication  in  comparing  sound  in  air  with  sound  in 
water.  Another  is  that,  because  the  impedances  of  air  and  water  differ,  the  actual  power  flow  in 
them  differs  even  if  the  pressures  are  the  same.  For  example,  a  spherical  sound  source  radiating 
a  pressure  of  1  dyne  per  square  cm  in  air  generates  about  2.5x10-9  Watts  per  square  cm.  The 
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same  source  in  water  radiating  the  same  pressure  generates  about  4.7x10-13  W/cm2— an  intensity 
ratio  of  about  5,000.”  This  calculation  (and  Fay’s,  1988  )  produces  an  intensity  ratio  of 
approximately  3550  (35.5  dB);  thus,  if  anything,  the  estimates  in  the  EIS/EIR  are  conservative,  if 
compared  with  those  of  the  NRC  publication. 

Regarding  the  comment  that  “the  DEIS/EIR  itself  uses  only  a  26  dB  conversion  factor  in 
Section  4.5. 1.1,”  the  calculation  in  question  refers  to  a  minimum  human  audibility  level  in  water 
that  was  referenced  to  20  pPa.  Because  the  value  was  already  a  water  standard,  only  the  26  dB 
correction  factor  need  be  applied  to  convert  to  a  reference  of  1  pPa. 

Comment:  Table  ES-1  and  related  text  clearly  imply  that  power  is  the  appropriate  acoustic 

feature  for  perception  of  loudness  and  for  auditory  damage.  This  leads  to  a  water  standard  that 
has  much  higher  pressure  levels  for  comparisons  with  the  air  standard.  The  NRC  publication 
considered  this  issue,  but  did  not  include  the  intensity  correction  in  such  a  table,  and  noted  the 
different  relationship  between  pressure  and  power  in  the  two  media.  There  are  insufiScient  data 
on  either  hearing  loss  or  perception  of  loudness  in  marine  mammals  to  justify  choice  of  one 
feature  over  another  (pressure  vs.  power).  This  part  of  the  EIS  is  not  correcting  a  misconception 
as  much  as  pushing  a  particular  hypothesis  about  biological  impact  that  has  not  yet  been  subject 
to  empirical  testing. 

Response:  No  particular  hypothesis  is  involved,  rather  the  application  of  standard 

scientific  methods  to  enable  comparison  between  in-air  and  in-water  sound  intensities.  See  also 
response  above. 


F-53 


ISSUE  7:  SOUND  FIELDS 

e.  ACOUSTIC  THERMOMETRY  SIGNAL  LEVELS  VS.  AMBIENT  NOISE  LEVELS  IN 
SOUND  CHANNEL 


Comment:  Why  are  ambient  noise  levels  in  the  deep  sound  channel  tabulated  in  the  EIS, 

higher  than  expected?  Why  use  surface  ambient  noise  levels  for  comparison  with  ATOC  signals, 
radier  than  deep  sound  channel  levels.  ATOC’s  contribution  to  human-made  noise  in  the  deep 
sound  channel  must  be  quite  substantial. 

Response:  There  is  a  common  perception  that  the  ocean  is  much  quieter  at  depth  than 

near  the  surface.  In  fact,  sound  propagates  efficiently  in  the  ocean  so  that  ambient  (low 
fi-equency)  noise  levels  at  4000  m  depth  are  typically  only  5  dB  less  than  at  100  m  (Morris, 

1978).  At  1000  m,  in  the  sound  chzinnel,  ambient  noise  levels  are  normally  only  2-3  dB  less  than 
near  the  surface  (Morris,  1978).  At  higher  frequencies,  the  vertical  variation  is  even  less. 
Horizontal  variation  of  ambient  noise  (up  to  35  dB)  and  time  variation  are  both  much  greater 
than  vertical  variation.  As  stated  in  Section  3.2.4.3,  a  good  estimate  (from  1990-94  IRAS  data) 
of  mean  ambient  noise  level  at  75  Hz  and  120  m  depth  in  the  region  of  the  study  area  would  be 
74-91  dB.  It  follows  that  the  corresponding  noise  levels  in  the  deep  sound  channel  would  be 
approximately  71-88  dB. 

Most  life  in  the  ocean  exists  near-surface,  in  the  photic  zone  (Castro  and  Huber,  1992) 
and  it  is  generally  appropriate  to  use  near-surface  ambient  noise  levels  for  comparison  with 
ATOC  sound  levels.  Signals  will  —  at  long  horizontal  ranges  ~  be  almost  as  high  100  or  200  m 
below  the  surface  as  at  deep  sound  chaimel  axis  depth.  As  marine  mammals  are  much  more 
abundant  in  the  upper  200  m  than  at  axis  depth,  it  is  important  to  consider  ambient  noise  near  the 
surface.  For  those  animals  that  dive  to  the  axis  of  the  sound  channel  and  beyond,  ambient  noise 
levels  are  likely  to  be  2  to  3  dB  less. 

Section  1.1.3  explains  the  phenomenon  of  trapping  sound  energy  in  the  deep  sound 
channel  for  great  horizontal  distances,  although  the  signal  level  would  be  below  ambient  there. 
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ISSUE  7:  SOUND  FIELDS 

h.  150  dB  CRITERION  FOR  TEMPORARY  THRESHOLD.  SHIFT 


Comment:  The  analysis  that  TTS  occurs  at  received  levels  >150  dB  is  extrapolated  from 

human  data  Hollien  (1993)  has  stated  that  lower  levels  than  this  may  cause  TTS,  and  that  it  may 
not  be  conservative  to  extrapolate  from  studies  of  imderwater  hearing  in  human  ears  (which  are 
adapted  for  hearing  in  air)  to  ears  of  marine  mammals  which  are  adapted  for  underwater  hearing. 
Terrestrial  mammals  tend  to  show  TTS  when  exposed  to  sounds  >80  dB  above  their  hearing 
threshold.  Whether  a  similar  dynamic  range  is  characteristic  of  ears  underwater  has  never  really 
been  tested  for  marine  mammals.  Until  such  data  are  provided,  it  may  be  over-confident  to 
assume  no  impact  to  exposures  <150  dB.  The  MMRP  Advisory  Board  provided  the  following 
comment:  “ATOC  documents  assume  that  hearing  damage  and/or  TTS  will  not  occur  if  received 
levels  of  ATOC  soxmds  are  <150-160  dB.  The  Advisory  Board  notes  that  this  assumption  may 
or  may  aot  be  true,  but  that  there  are  no  supporting  data  from  marine  mammals.  This  and  other 
auditory  parameters  may  vary  widely  among  the  main  marine  mammal  groups.” 

Response:  There  are  no  broad-based,  direct,  calibrated,  quantitative,  measurements  of 

marine  mammal  TTS  underwater  that  have  been  subjected  to  lengthy  and  detailed  peer  reviews 
and  discussions.  MMRP  marine  mammal  bioacousticians  therefore  sought  indirect  evidence 
from  research  in  the  field  of  otology  (a  medical  specialty  concerned  with  the  inner  ear).  Section 
4.3. 1.1.1  of  the  EIS/EIR  explains  in  detail  the  reasoning  used  to  establish  150  dB  as  the  threshold 
for  potential  TTS  to  marine  mammals.  The  EIS/EIR  also  states:  “If  a  value  lower  than  150  dB  is 
appropriate,  then  the  received  level  that  would  cause  TTS  could  be  less  than  the  assumed  150 
dB.”  Conversely,  the  150  dB  value  could  just  as  easily  be  too  conservative,  meaning  that  it 
would  require  a  value  higher  than  150  dB  for  marine  mammals  to  incur  TTS.  Scientific  research 
always  involves  some  measure  of  uncertainty,  and  the  MMRP  proposed  here  is  no  different.  A 
key  question  is  how  great  is  the  potential  of  low  frequency  sound  for  causing  physical  auditory 
effects  on  marine  mammals?  In  order  to  put  this  question  into  proper  context,  the  following  facts 
have  been  considered: 

•  To  perceive  sound,  all  mammals,  terrestrial  and  marine,  rely  upon  the  same  anatomical 
reception  device,  the  cochlea  (Ketten,  1992).  Whales,  dolphins  and  seals  have  ears  like  land 
mammals  that  are  essentially  a  fluid-filled  bony  spiral  containing  a  resonating  membrane  and  a 
series  of  frequency-pressure-energy  detectors.  Marine  mammals’  inner  ears  are  different  from 
land  mammals  so  that  they  can  accommodate  rapidly  changing  pressures  encountered  in  deep 
dives,  and  dynamic  ranges  of  acoustic  power  several  magnitudes  greater  than  in  air.  These 
adaptations  could  possibly  decrease  the  potential  risk  of  injury  from  high  intensity  underwater 
noise  (Ketten,  1994). 

•  There  is  no  evidence  to  suggest  that  marine  mammals  have  better  hearing  acuity  in 
water  than  terrestrial  mammals  do  in  air— if  they  do,  the  150  dB  value  could  be  too  high;  if  they 
do  not,  it  could  be  too  low. 

•  For  any  marine  animal  to  detect  and  react  to  low  frequency  sound,  that  animal  must 
exhibit  sufficient  sensitivity  in  the  appropriate  frequency  band.  In  this  case  the  ATOC  source 
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frequency  band  is  57.5  Hz  -  92.5  Hz.  Currently  available  data  indicate  that  there  are  very  few 
marine  animals  that  appear  to  have  the  required  sensitivity;  among  them  are  the  baleen  whales, 
and  possibly  the  elephant  seal,  the  sperm  whale,  and  the  leatherback  sea  turtle. 

•  Many  baleen  whales  regularly  produce  low  frequency  sounds  with  source  levels  in  the 
range  of  180-190  dB.  There  is  no  evidence  that  this  causes  self-inflicted  injury  or  TTS  (it  is 
unknown  if  they  have  an  auditory  reflex  to  protect  themselves  from  their  own  calls),  or  affects 
nearby  whales  in  any  negative  way  (there  is  no  evidence  whether  or  not  they  emit  calls  at  high 
source  levels  when  conspecifics  are  nearby);  and  it  is  urdikely  that  the  animal  calls  would  be  so 
strong  if  they  did  have  these  types  of  negative  consequences  (Richardson,  pers.  comm.,  1995). 

•  In  the  course  of  their  life  underwater,  all  marine  animals  are  subjected  to  low  frequency 
noises  from  ships,  volcanoes,  earthquakes,  landslides,  lightning  strikes,  polar  ice  movements,  oil 
and  gas  exploration  and  production  activities,  and  most  routinely,  from  storms  at  sea.  These 
sound  sources  can  generate  sound  levels  of  185-280  dB. 

•  The  National  Research  Council’s  Low-Frequency  Sound  and  Marine  Mammals; 
Current  Knowledge  and  Research  Needs  states:  “At  its  typical  speed  of  15  to  22  kts,  the  average 
supertanker  produces  a  source  level  (calculated  at  1  m  from  the  source)  having  a  spectrum  level 
(energy  in  a  1  Hz  band)  of  about  1 87  dB  at  50  Hz  and  about  232  dB  at  2  Hz. 

•  In  order  for  any  marine  animal  to  encounter  the  150  dB  isopleth  around  the  ATOC 
source  at  the  proposed  Pioneer  seamount  site,  it  must  be  capable  of  diving  deeper  than  800  m. 

The  only  marine  mammals  that  are  known  to  have  the  capability  to  dive  this  deep  are  the  sperm 
whale,  some  beaked  whales,  the  elephant  seal,  and  the  leatherback  sea  turtle. 

•  On  the  rare  occasion  that  an  animal  happened  to  be  located  within  the  150  dB  isopleth 
(at  >800  m  depth)  during  the  2%-8%  of  the  time  that  source  transmissions  would  be  scheduled,  it 
is  assumed  that  if  the  animal  considered  the  sound  annoying  during  the  5-min  ramp-up  period,  it 
would  simply  depart  the  area.  All  marine  animals  that  are  suspected  of  having  low  frequency 
hearing  capability  have  adequate  swim  speed  to  accomplish  this. 

•  If  all  the  variables  happened  to  coincide  (animal  is  low  frequency  sensitive,  is  located 
within  the  150  dB  isopleth  during  the  2%-8%  that  the  source  is  on,  and  the  animal  chooses  not 
to,  or  is  unable  to  depart  the  area  during  the  5  min  ramp-up  period,  and  remains  within  the  150 
dB  isopleth  for  most  or  ail  of  the  20  min  transmission)  a  TTS  could  be  incurred  by  the  animal.  It 
should  be  noted  that  a  single  or  occasional  mild  TTS  would  not  be  life-threatening,  and  would 
have  no  long-term  effects  on  hearing  ability  (Richardson,  pers.  comm.,  1995).  It  is  expected  that 
repeat  exposures,  necessary  for  injury  beyond  TTS  (i.e.,  PTS),  would  be  very  rare  given  the 
small  size  of  the  sound  fields  compared  to  the  range  of  exposed  animals. 
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ISSUE  8:  BIOLOGICAL  ENVIRONMENT 

a.  MARINE.MAMMAL  REEEREHGES 


Comment:  there  is  no  evidence  that  whales  respond  to  one  another  over  ranges  greater 

than  about  20-25  km.”  I  believe  SOSUS  data  have  shown  that  blue  whales  change  course  to 
avoid  Bermuda  at  ranges  greater  than  20-25  km,  which  may  mean  they  are  listening  to  far  away 
acoustic  clues. 

Response:  Until  any  data  that  supports  this  belief  is  processed,  analyzed,  and 

subjected  to  peer  review,  it  must  be  stated  that  there  is  no  evidence  that  whales  respond  to  one 
another  over  ranges  greater  than  about  20-25  km  (Watkins,  1981b).  Furthermore,  reactions  to 
conspecifics  vs.  possible  reactions  to  a  huge  inanimate  object  (Bermuda)  are  not  comparable 
phenomena  (Richardson,  pers.  comm.,  1995). 

Comment:  Section  3.3.1  is  sloppy.  There  are  good  primary  references  to  many  of  the  points 

made,  rather  than  the  secondary,  tertiary  or  personal  commumcations  that  are  cited. 

Response:  Many  of  the  secondary,  tertiary  and  personal  communications  references 

have  been  replaced  in  the  EIS/EIR  by  primary  references. 

Comment:  Tables  4.3. 1.1. 1-1  and  4.3.1.2.1-1  could  be  made  more  useful  by  adding  a  column 

indicating  the  known  or  presumed  biological  functions  of  the  vocalizations  listed  in  the  column 
titled  “Signal  Type.” 

Response:  The  few  data  that  are  available  are,  either  included  in  the  text  of  the 

document,  or  available  in  the  references  cited.  The  addition  of  this  information  in  these  tables  is 
beyond  the  scope  of  the  document;  moreover,  much  of  what  would  have  to  be  included  would  be 
of  a  speculative  nature. 


F-57 


ISSUES:  BIOLOGICALENVIRONMENT 

b.  PQPULAUQN  ESTIMATES  .ONCLUSIVE  QF  DIVINO  ANIMALS,AND  MULTIPLE 

TAKES^ 


Comment:  It  is  noted  that  short-finned  pilot  whales  essentially  vanished  from  southern 

California  waters  (cause  unknown,  perh^s  El  Nino).  This  raises  an  important  question;  “if  one 
or  more  species  show  a  population  change  during  this  two-year  study  and  there  is  an  El  Nino  or 
other  “extrinsic”  event,  how  will  “blame”  be  assigned?”  For  example,  could  the  MMRP’s 
conclusions  be  disputed  on  the  grounds  that  local  boat  traffic  had  increased  above  some  unknown 
threshold  during  the  period?  I  see  this  as  insoluble,  and  it  vividly  illustrates  the  need  for  more 
basic  research  on  the  natural  history  of  marine  mammals  so  that  we  imderstand,  or  at  least  can 
quantify,  non-anthropogenic  population  fluctuations. 

Response:  The  MMRP  Research  Protocol  emphasizes  the  ability  to  detect  any  acute 

or  short-term  effects  (Table  C-l)  on  a  marine  mammal  that  could  be  related  to  ATOC  source 
transmissions.  The  EIS/EIR  explains  the  methodologies  available  for  the  MMRP  to  determine  if 
there  may  be  any  other  short-term  effects  from  exposure  to  the  signals  (i.e.,  behavioral  disruption 
and  habituation),  or  long-term  effects  (i.e.,  displacement,  stress,  masking),  or  indirect  effects 
(i.e.,  impact  on  the  food  chain).  If  one  or  more  species  would  show  a  measurable  population 
change  (via  aerial  survey  techniques)  during  the  proposed  ATOC  operations,  all  known  and 
quantifiable  extrinsic  oceanic  events  (natural  and  human-made)  would  be  included  to  the  greatest 
extent  feasible  in  the  final  analysis  of  the  MMRP  Research  Team  to  attempt  to  ascertain  the  most 
likely  reason  for  the  change. 

There  is  indeed  a  need  for  more  basic  research  on  the  natural  history  of  marine  mammals. 

Comment:  The  statement  in  the  Executive  Summary  that  “estimates  of  the  numbers  of 

animals  that  could  be  affected  were  high  because  NMFS  recommended  including  estimates  of 
populations  for  the  entire  eastern  Pacific  stocks  of  most  species  as  “worst  case”  or  “upper  bound” 
scenario”  is  deliberately  misleading.  The  reason  that  entire  eastern  Pacific  stocks  of  some 
species  needed  to  be  included  is  that  the  whole  of  these  populations  could  (were  thought  to) 
migrate  within  the  area  influenced  by  ATOC  (Zone  of  Influence).  Also,  the  estimates  may  very 
well  not  be  high— may  even  be  low,  since  multiple  takes  of  the  same  individual  are  not 
considered  in  the  estimates. 

Response:  As  noted  previously,  in  the  absence  of  data  on  the  potential  effects  on 

marine  mammals,  it  is  not  possible  to  accurately  estimate  the  numbers  that  could  potentially  be 
harassed  by  low  frequency  sound  transmissions.  Thus,  NMFS  recommended  including  estimates 
of  species/populations  for  entire  Pacific  stocks.  However,  it  is  inconceivable  that  the  entire 
population  of  any  animal  species  could  migrate  within  the  area  influenced  by  the  ATOC  source 
transmissions  (particularly  if  the  zone  of  influence  were  established  as  the  120  dB  sound  field- 
see  Section  2.2. 1  sound  field  plots).  Source  sound  levels  (and  ambient  noise  levels)  in  the  deep 
sound  channel  are  addressed  above  in  Issue  7.  Theoretically,  animals  could  be  exposed  during 
each  source  cycle  “on”  period;  exposures  which  would  be  considered  multiple  takes.  However, 
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because  the  proposed  site  is  not  believed  to  be  a  highly  sensitive  habitat  (i.e.,  feeding,  breeding, 
migration  route  or  comparable  area)  the  potential  for  multiple  takes  is  expected  to  be  minimal. 

Comment:  In  Section  4.3. 1.2.1,  there  is  a  calculation  of  the  number  of  sperm  whales  likely  to 

come  within  the  150  dB  contour.  When  calculations  are  carried  out  correctly  (including  the 
whales  missed  when  diving,  the  proportion  of  time  at  depth,  the  tidal  sampling  and  the  mean 
speed  of  movement  of  whales),  the  number  of  sperm  whales  affected  is  increased  by  more  than  a 
factor  of  100. 

Response:  That  calculation  is  in  error  in  the  DEIS/EIR,  and  it  is  corrected  in  the 

EIS/EIR.  Based  on  best  available  data  and  information  from  NOAA  (NMFS/SWFSC,  1995),  the 
number  of  whales  that  could  potentially  be  affected  is  increased  by  a  factor  of  1.5  (i.e.,  1.5%  of 
the  total  N.  Pacific  population  vice  1%  in  the  DEIS/EIR). 

Comment:  Are  population  estimates  corrected  for  diving  animals  being  missed  on  surveys 

(table  3.3. 1-1)?  If  not,  numbers  of  sperm  and  beaked  whales  will  have  been  serious 
underestimates. 

Response:  Sperm  and  beaked  whales  are  underestimated  in  the  DEIS/EIR  as  no 

correction  factors  were  applied.  The  EIS/EIR  applies  appropriate  correction  factors  for  these 
species  (1.5x  vice  l.Ox  for  sperm  whales,  2.0x  vice  l.Ox  for  beaked  whales)  based  on  information 
from  NOAA  (NMFS/SWFSC)  (Barlow,  pers.  comm.,  1995). 

Comment:  The  population  estimates  for  the  proposed  soimd  source  area  seem  unusually  low. 

The  numbers  are  compounded  by  calculations  of  average  densities  in  the  study  area  (e.g.,  less 
than  1  sperm  whale  per  1000  km2).  Most  of  the  marine  mammal  species  do  not  travel  singly,  so 
this  evenly  spread  distribution  does  not  reflect  the  patchy  nature  of  marine  mammal  populations. 
Where  the  probability  states  that  1  animal  may  be  affected,  the  actual  number  of  affected  animals 
is  likely  to  be  somewhat  larger  (e.g.,  small  cetaceans,  pods  may  be  counted  in  hundreds  or 
thousands;  California  sea  lions  also  travel  in  groups,  as  do  sperm  and  other  whales). 

Response:  Most  marine  mammal  species  do  not  travel  singly.  However,  in 

attempting  to  use  pertinent  statistics  to  illustrate  the  potential  for  an  animal,  or  animals,  being  in 
proximity  to  the  source  during  transmission,  it  is  inherently  difficult  to  account  for  the  patchiness 
of  populations.  Thus,  in  order  to  ensure  conservative  calculations,  one  or  more  of  the  variables 
have  been  increased  to  account  for  the  possibility  of  multiple  animals  and  the  patchiness  of 
populations  (e.g.,  it  is  assumed  that  sperm  whales  spend  10-20  %  of  their  time  at  depths  >800  m, 
when  in  actuality  they  probably  spend  less  then  5%  of  their  time  below  800  m  [Lockyer,  1978]). 

Comment:  How  will  researchers  detect,  observe,  and  monitor  distant  marine  animals 

avoiding  the  project  and  sound  source  area?  What  about  those  that  are  not  at  the  surface,  but  at 
depth?  And,  those  that  caimot  be  acoustically  tracked  because  they  are  not  vocalizing? 

Response:  Although  the  1994  NRC  report  downplays  the  use  of  120  dB  as  a  criterion 

for  a  level  of  sound  that  has  been  identified  informally  as  a  level  above  which  acoustic  effects  on 
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marine  mammals  might  occur,  the  MMRP  has  chosen  to  use  that  value  as  an  outer  sound  field 
boundary  for  dedicated  observation  and  monitoring  efforts.  Section  2  gives  the  estimates  for  the 
radius  and  areal  extent  of  this  sound  field,  which  delineates  the  region  that  the  MMRP  must 
focus  upon. 

Animals  that  are  not  at  the  surface  during  visual  survey  (approximately  40  km  x  40  km 
box  centered  on  the  source  site)  and  observation  efforts,  and  do  not  vocalize  while  underwater  in 
the  local  area,  will  necessarily  have  to  be  accounted  for  using  the  best  available  correction  factors 
(NOAA/NMFS/SWFSC,  1995).  Animals  that  vocalize  while  below  the  surface  will  be 
monitored  acoustically  (see  Appendix  C  for  estimates  of  acoustic  coverage  for  ail  passive 
hydrophone  arrays  expected  to  be  used  during  the  MMRP). 
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ISSUE  8:  BIOLOGICAL  ENVIRONMENT 

c.  SUMMARY  TABLE  OF  POTENTIAL  IMPACTS  AND  MITIGATION  MEASURES 

(TABLE  4,1-1) 


Comment:  This  table  is  riddled  with  problems,  and  seems  to  ignore  or  downplay  cited, 

relevant  research.  Also,  increased  stress,  etc.  from  lower  soimd  levels  than  would  cause  hearing 
loss  is  ignored.  The  results  from  Bowles  et  al.  (1994)  seem  to  be  ignored  when  arriving  at  the 
less  than  significant  impact  for  some  marine  mammals.  Also,  to  state  that  minimal  impacts  are 
expected  just  because  a  species’  distribution  is  patchy  is  flawed.  The  reasons  species  have 
patchy  distributions  is  often  because  there  are  preferred  areas  of  high  productivity—the  proposed 
site  is  one  such  area.  To  say  minimal  impacts  are  expected  on  fish  and  invertebrates,  in  light  of 
the  Banner  and  Hyatt  (1973),  and  Lagardere  (1982)  studies  is  astoxmding.  What  we  know  about 
the  effects  of  noise  on  these  groups  is  cause  for  concern.  What  if  a  large  mass  of  eggs  is 
ensonified?  This  may  affect  a  whole  population.  When  little  or  nothing  is  known  of  an 
organism’s  reaction  to  noise,  the  general  approach  of  the  EIS/EIR  is  to  conclude  that  impacts  will 
be  minimal.  This  is  a  very  disturbing  approach  to  take. 

Response:  All  conclusions  and  findings  in  the  EIS/EIR  are  based  on  whatever  data 

are  available  from  thorough  review  of  all  cited,  relevant  research,  direct  discussion  with  many  of 
the  authors  of  that  research,  and  initial  results  of  baseline  MMRP  studies. 

The  potential  for  increased  stress  is  addressed  within  the  framework  of  long-term  effects 
for  all  species  covered  in  the  EIS/EIR  (see  Sections  4.3. 1.1.1, 4.3. 1.2.1, 4.3. 1.3.1). 

The  results  from  Bowles  et  al.  (1994)  are  not  ignored,  but  are  cited,  discussed,  and 
incorporated  into  conclusions  made  in  Section  4.3. 1.2.1. 

The  reference  to  the  Banner  and  Hyatt  (1973),  and  the  Lagardere  (1982)  studies  has  been 
addressed  in  Issue  5  responses;  the  possibility  of  affecting  a  whole  population  of  fish  or 
invertebrates  due  to  ensonification  of  a  large  mass  of  eggs  is  considered  to  be  negligible  (Cailliet, 
Moss  Landing  Marine  Laboratory,  pers.  comm.,  1995)  (see  Issue  5  responses  above  and  revised 
text.  Section  4.3 .2.3.1). 

The  EIS/EIR  incorporates  the  text  changes  on  patchiness.  However,  the  comment  on  the 
proposed  site  being  an  area  of  high  productivity  has  been  addressed,  in  that  the  proposed  source 
site  has  changed  from  the  Sur  Ridge  (preferred  site)  in  MBNMS  to  Pioneer  Seamount 
(Alternative  3-1)  which  is  not  considered  an  area  of  high  biological  productivity  (EPA,  1993). 

Comment:  Presuming  Less  than  Significant  impact  -  with  Mitigation  measures  identified 

(LSM)  for  mysticetes,  odontocetes,  sea  turtles,  and  fish  is  unfounded. 

Response:  These  potential  impact  levels  are  based  on  standard,  conventional, 

commonly  accepted  criteria  for  levels  of  significance  (CEQA  Guidelines,  Title  14,  California 
Code  of  Regulations  Appendix  G;  University  of  California,  1991).  See  also  responses  to  Issue  6 
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comments  above  that  take  into  account  criteria  for  determining  the  potential  for  non-negligible 
impacts. 

Comment:  The  County  of  Santa  Cruz  does  not  agree  with  the  assignment  of  “less  than 

significant”  impacts  to  commercial/recreational/potential  fisheries  (Table  4.1-1).  Avoidance  or 
other  behavioral  changes  can  be  expected  and  will  result  in  changes  in  habitat  utilization  and  loss 
of  traditional  fishing  grounds.  This,  in  turn,  could  cause  additional  problems  firom  increased 
fishing  pressure  in  other  areas. 

Response:  The  assignment  of  a  “less  than  significant”  impact  level  in  Table  4.1-1 

remains  valid.  Based  on  all  available  pertinent  data  (see  Issue  5  responses  above),  there  is  no 
evidence  to  expect  that  at  sound  levels  <150  dB  (outside  178  m  radius  of  the  source)  avoidance 
or  other  behavioral  changes  by  fishes  would  result  in  changes  in  habitat  utilization  and  loss  of 
traditional  fishing  grounds,  or  cause  additional  problems  from  increased  fishing  pressure  in  other 
areas.  As  noted  previously  (see  response  to  Issue  5.e),  fish  stocks  would  be  monitored. 


F-62 


ISSUE  9:  POTENTIAL  FOR  PHYSICAL  AUDITORY  EFFECTS 

a.  CRITERIA  FOR  POTENTIAL  PHYSICAL  DAMAGE  AND  FOR  PERMANENT 
THRESHOLD  SHIFT  a>TSV  TEMPORARY  THRESHOLD  SfflFT  riTS^ 


Comment:  Is  150  dB  the  appropriate  level  above  which  physical  damage  will  occm:? 

Commenters  dispute  Ketten's  calculations  of  levels  which  produce  a  TTS,  and  suggest  that  TTS 
could  occur  at  levels  of  less  than  120  dB.  Further,  commenters  estimate  that  such  levels  could  be 
encountered  as  far  away  as  40  km  or  more  from  the  source. 

Response:  It  is  acknowledged  that  Ketten's  figures  are  estimates,  based  upon 

extrapolations  from  other  mammals.  Thus,  it  is  possible  that  TTS  may  occur  at  levels  somewhat 
different  from  those  calculated.  However,  the  following  points  are  relevant: 

1)  Ketten  chose  the  150  dB  level  as  the  limit  for  TTSs  because  TTSs  have  been  produced 
in  hiunans  with  underwater  sound  sources  at  levels  of  150-180  dB  for  frequencies  between  700 
and  5600  Hz,  the  most  sensitive  range  of  human  hearing.  It  is,  however,  stated  that  TTS  could 
occur  in  mysticetes  at  levels  less  than  the  150  dB  level.  Hastings  (1991)  has  stated  that,  within 
the  50-2000  Hz  frequency  band,  received  levels  below  150  dB  should  not  cause  physical  harm  to 
fish. 


2)  For  permanent  damage  to  occur,  the  animal  must  either  be  near  the  damaging  sound 
level  for  a  prolonged  period  of  time,  or  the  level  must  be  far  above  that  at  which  slight  TTS  is 
first  evident.  In  humans,  the  “80  dB  above  threshold”  criterion  for  the  likely  onset  of  PTS 
applies  to  8  hours/day  of  exposure  for  something  on  the  order  of  10  years.  In  humans,  the 
received  level  must  be  far  more  than  80  dB  above  threshold  in  order  for  PTS  to  occur  as  a  result 
of  a  single  exposure. 

3)  It  is  important  to  put  some  context  into  the  level  of  sound  (both  natural  and  non- 
ATOC  human  produced)  encountered  daily  by  marine  mammals  in  order  to  better  examine 
whether  TTS  or  PTS  is  likely  to  occur.  A  number  of  natural,  physically-produced  ocean  sounds 
have  broadband  energy  levels  in  excess  of  120  dB  (e.g.,  ocean  storms,  volcanic  eruptions,  and 
earthquakes)  (Section  1.1).  The  dominant  calls  of  blue  and  fin  whales  (10-30  Hz)  have  source 
energy  levels  of  about  160-188  dB  (Cummings  and  Thomson,  1971;  Watkins,  1981).  It  is 
unlikely  that  the  animals  would  be  producing  sound  at  levels  which  would  damage  their  own 
hearing.  In  addition,  several  common  human-produced  sounds  have  energy  levels  which  exceed 
120  dB  (e.g.,  geological  exploration  devices,  recreation  vessels,  container  ships,  supertankers, 
offshore  oil  rigs).  Thus,  marine  mammals  regularly  encounter  or  produce  sound  levels  which 
may  exceed  the  120  dB  level. 
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ISSUE  9:  POTENTIAL  FOR  PHYSICAL  AUDITORY  EFFECTS 

c.  SPERM  WHALE  DIVING  PATTERNS 


Comment:  The  statement  that  spenn  whales  make  deeper  dives  in  deeper  waters  and 

therefore  would  not  reach  the  ATOC  source  (referenced  to  Rice  [1989])  is  wrong.  Sperm  whales 
cannot  dive  below  the  ocean  floor  (sic),  but  in  shallower  waters  (e.g.,  ca  850  m),  they  will  often 
dive  to  it. 

Response:  The  DEIS/EIR  did  not  imply  that  sperm  whales  make  all  of  their  deep 

dives  in  deeper  waters,  thus  not  reaching  the  ATOC  source.  Watkins  et  al.  (1985)  reported  that 
long  dives  by  sperm  whales  are  exceptional.  Lockyer  (1977)  observed  that  99.5%  of  all  dives  are 
less  than  45  min  long,  and  96.7%  are  less  than  30  min.  Lockyer  also  reported  that  99.9%  of  all 
dives  are  less  than  1000  m  deep,  88.3%  less  than  600  m,  and  77.1%  less  than  500  m. 

Rice  (1989)  stated  that  these  animals  generally  make  dives  >800  m  in  much  deeper  water, 
and  that  crustaceans  (on  the  bottom)  are  rarely  eaten.  However,  it  is  believed  that  sperm  whales 
sometimes  do  grub  for  food  along  the  sea  bottom  (Leatherwood  and  Reeves,  1983)  in  shallower 
water  (<850  m).  The  EIS/EIR  also  acknowledges  that  sperm  whales  off  Dominica  in  the  Atlantic 
Ocean  appear  to  commonly  dive  almost  to  the  bottom  (Watkins  et  al.  [1993]),  where  shallow 
water  (<200  m)  is  found  from  2-10  km  offshore.  However,  because  sperm  whale  dive  depths  no 
doubt  depend  on  local  food  availability,  depth-of-dive  data  from  other  parts  of  the  world  are  only 
indirectly  relevant. 

The  fact  that  the  proposed  source  site  has  been  moved  from  Sur  Ridge  (preferred  site)  in 
the  MBNMS  to  Pioneer  Seamount  (Alternative  3-1)  means  that  the  source  will  be  even  deeper 
than  originally  plarmed  (980  m  vice  850  m)  and  major  communities  of  squid,  octopus,  salmon, 
rockfish,  lingcod,  or  skate  (primary  sperm  whale  prey  items)  are  not  expected  to  be  found  on 
Pioneer  Seamount.  (CDF&G,  1993). 

Based  on  Lockyer’s  data,  it  appears  that  sperm  whales  reach  the  depth  of  the  source’s  150 
dB  isopleth  (>800  m)  less  than  6  out  of  every  100  dives.  This,  coupled  with  the  requirement  that 
the  animal  would  have  to  be  almost  directly  over  the  source  to  encounter  the  150  dB  isopleth, 
leads  to  the  conclusion  that  the  possibility  of  this  occurrence  is  quite  low. 
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ISSUE  10:  POTENTIAL  FOR  BEHAVIORAL  DISRUPTION 

a.  POTENTIAL  FOR  ATTRACTION  OF  LARGE  NUMBERS  OF  MARINE  ANIMALS  TO 

THE  ACOUSTIC  SOURCE 


Comment:  If  animals  were  curious  about  the  ATOC  sound,  wouldn't  they  be  attracted  to  the 

source  site,  disrupting  their  normal  behavior? 

Response:  As  noted  in  the  EIS/EIR  (Section  4.3 . 1 . 1 . 1 ),  when  recordings  of  humpback 

whale  sounds  were  played  back  to  other  humpbacks,  they  were  attracted  to  the  sound  source. 
(Mobley  et  al.,  1988).  However,  in  all  other  cases  of  noise  exposure  (Section  4.3. 1.1.1),  baleen 
and  toothed  whales  were  not  attracted  to  the  source  of  the  sound  but,  rather,  exhibited  some  level 
of  avoidance  or  simply  ignored  it  (Richardson  et  al.,  1991).  Various  whales  apparently  are 
attracted  to  boats  (mainly  whale-watching  vessels)  after  the  animals  have  become  habituated  to 
them  (Watkins,  1986).  There  are  also  other  references  to  “ship-seeking”  in  minke  whales  (Joyce 
et  al.,  1989);  Borchers  and  Haw,  1990)  and  the  “curious  whale”  phenomenon  in  gray  whales 
(Swartz  and  Jones,  1981;  Jones  and  Swartz,  1984,  1986).  Whether  these  phenomena  are  relevant 
to  ATOC  is  unknown  at  this  time 
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ISSUE  10:  POTENTIAL  FOR  BEHAVIORAL  DISRUPTION 
b.  POTENTIAL  FOR  MODIFYING  MARINE  MAMMAL  MATING  HABITS 


Comment:  Could  marine  mammals  be  psychologically  affected  by  ATOC  sounds,  thus 

disrupting  their  mating  habits? 

Response:  Despite  a  significant  increase  in  human-made  noise  in  the  ocean  over  the 

past  50  years,  the  numbers  of  marine  mammals,  especially  whales,  have  generally  increased  in 
response  to  cessation  of  whaling.  That  the  population  has  increased  despite  the  introduction  of 
many  novel  sounds  into  the  ocean,  suggests  that  the  addition  of  two  sound  sources  probably 
should  not  hinder  their  mating  activities,  and  consequent  recovery.  If  a  reliable  method  of 
measuring  the  psychological  well-being  of  marine  mammals  were  developed,  then  many  marine 
mammal  researchers  would  apply  such  an  ir^trument  to  their  studies.  Today,  no  such  method 
exists.  See  Sections  4.3. 1.1.1, 4.3. 1.2.1, 4.3. 1.3.1,  and  4.3.2. 1.1  in  the  EIS/EIR. 
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ISSUE  10:  POTENTIAL  FOR  BEHAVIORAL  DISRUPTION 
c.  MIGRATION  PATTERNS 

Comment:  Could  ATOC's  signals  disrupt  marine  animals’  migration  patterns? 

Response:  This  question  has  been  addressed  in  detail  in  Section  4  of  the  EIS/EIR. 

Some  temporary  change  in  swim  direction,  typical  of  object  avoidance  behavior,  has  been  noted 
during  several  acoustic  playbacks  of  human-made  sounds  on  migrating  marine  mammals.  There 
is  no  evidence  that  a  minor  change  in  an  animal's  track  could  have  a  significant  impact  on  its 
migration  pattern  (Richardson,  pers.  comm.,  1995).  Migrating  bowheads  seem  to  avoid 
drillships  and  their  associated  support  vessels  by  at  least  10,  and  sometimes  20  or  more,  km 
(LGL  and  Greeneridge,  1986).  Although  source  levels  of  those  vessels  are  roughly  similar  to 
those  of  ATOC,  any  comparison  must  take  into  accoimt  the  fact  that  the  ATOC  source  is  at  980 
m  depth  and  its  duty  cycle  is  2-8%.  Nevertheless,  if  the  ATOC  source  were  located  in  proximity 
to  any  marine  animal’s  migration  path  or  corridor,  it  could  cause  an  adverse  impact.  However, 
based  on  the  best  available  data  (Ainley  and  Allen,  1992;  Jones  and  Szczepaniak,  1992)  it 
appears  that  the  closest  point  of  approach  for  any  humpback  whale  migration  route  is 
approximately  17  km  east  of  Pioneer  Seamount,  and  for  gray  whales  approximately  41  km  to  the 
northeast  (Ainley  and  Allen,  1992).  No  other  whale  migration  patterns  are  known  well  enough 
to  comment  on. 
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ISSUE  10:  POTENTIAL  FOR  BEHAVIORAL  DISRUPTION 

d.  ASSESSMENT  OF  BEHAVIORAL  DISRUPTIONS  AND  AVOIDANCE/ 

ABANDONMENT 


Comment:  Behavioral  changes  generally  are  detected  at  sound  intensities  higher  than  the 

levels  at  which  the  sounds  would  be  barely  detectable—we  do  not  know  what  levels  are  barely 
detectable  to  whale  species,  nor  are  we  likely  to  detect  anything  but  the  most  gross  behavioral 
changes.  Data  collected  during  the  preliminary  baseline  period  by  the  MMRP  [at  the  Sur  Ridge 
site  (preferred  site)]  indicate  there  are  no  high-use  areas  near  the  source  and  observed  densities 
are  relatively  low.  How  could  avqidance  and  abandonment  be  observed  under  such  conditions? 

Response:  The  MMRP  has  adopted  the  MMC  recommendations  concerning  criteria 

for  ascertaining  any  non-negligible  effects  (i.e.,  acute  or  short-term  effects)  on  marine  mammals 
and  other  sea  life  (see  Executive  Summary,  Section  4,  Appendix  C,  and  responses  to  Issue  6 
above).  All  available  marine  mammal  abundance  and  distribution  data  from  aerial  and  ship 
surveys  (Boimell  et  al.,  1983;  Dohl  et  al.,  1983;  Ainley  and  Allen,  1992;  Fomey,  1993;  Forney 
and  Barlow,  1993;  Barlow,  1993a;  Barlow,  1993c;  Calambokidis,  1995)  have  been  incorporated 
into  the  revised  MMRP  Research  Protocol  for  the  proposed  Pioneer  Seamount  site.  These  data 
sets  and  the  results  of  the  statistical  power  analysis  completed  for  Pioneer  Seamount  (Appendix 
C)  provide  the  starting  point  for  assessing  any  potential  for  avoidance  and/or  abandonment 
during  and  after  ATOC  acoustic  transmission  periods  (both  for  the  MMRP  Pilot  Study  and  for 
the  proposed  MMRP  follow-on  research  related  with  ATOC  feasibility  operations). 
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ISSUE  1 1 :  POTENTIAL  FOR  HABITUATION 

a.  MARINE  ANIMAL’S  PERCEPTION  OF  THREATENING  SOUNDS  RELATIVE  TO 
FEEDING  ACTIVITY)  AND  POTENTIAL  FOR  HABITUATION  DUE  TO  HEARING  T.OSS 


Comment:  Since  the  ATOC  sound  is  novel,  the  reaction  of  marine  mammals  to  the  sound 

cannot  be  predicted.  Physiological  damage  as  a  result  of  habituation  to  a  sound  source  could 
occur.  If  there  is  behavioral  habituation  to  intense  sounds,  animals  might,  to  their  detriment,  re¬ 
enter  regions  with  dangerously  high  sound  levels,  thereby  risking  additional  hearing  loss. 
Finally,  while  marine  mammals  have  the  capacity  to  leave  the  area  during  the  ramp-up  period 
they  may  remain  in  the  area  if  engaged  in  a  critical  activity,  such  as  feeding. 

Response:  In  the  case  of  baleen  whales,  those  that  have  been  studied  often  show 

avoidance  reactions  to  steady  low  frequency  sounds  at  received  levels  well  below  those 
speculated  to  cause  TTS  and  far  below  those  that  might,  upon  brief  exposure,  result  in  PTS. 
Even  for  a  near-surface  source,  it  seems  very  unlikely  that  baleen  whales  would  suffer  hearing 
damage  as  a  result  of  failure  to  move  away  from  a  strong  sound  source.  This  is  even  more 
unlikely  in  the  case  of  a  source  that  is  so  deep  that  it  is  doubtful  baleen  whales  could  dive  deep 
enough  to  enter  the  area  where  TTS  is  a  possibility-. 

Although  the  ATOC  sounds  may  be  novel,  the  reactions  of  whales  to  other  novel  sounds 
have  been  documented  (Section  4.3).  One  response  is  habituation  to  those  sounds  that  are  not 
linked  with  harmful  events.  The  ATOC  signal  would  not  be  directly  linked  with  any  adverse 
stimuli;  e.g.,  periodic  or  recurrent  harassment  from  boats,  or  airplanes.  MMRP  aerial 
observations  and  surveys  would  be  conducted  both  during  source  transmission  “on”  and  “off” 
periods,  so  would  only  be  circumstantially  related  to  the  ATOC  signals.  Thus,  it  is  possible  that 
whales,  if  they  chose  to  stay  in  the  area,  could  habimate  to  the  ATOC  sounds. 

However,  habituation  is  also  only  one  possible  response  to  the  sound  source.  Given  the 
relatively  short  duration  of  the  sound  (20  min),  the  warning  or  ramp-up  period,  and  the  ability  of 
the  animals  to  leave  the  area,  habituation  may  not  be  the  most  likely  option.  Habituation  would 
probably  be  more  likely  if  the  sound  were  being  produced  continuously  in  a  critical  habitat. 

Since  the  proposed  site  is  not  a  critical  habitat  (i.e..  feeding,  breeding,  migration  route,  or 
comparable  area)  (EPA,  1993)  the  animals  are  not  expected  to  be  ‘tied’  to  that  area. 
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ISSUE  12:  POTENTIAL  FOR  LONG-TERM  EFFECTS 
a.  METHODOLOGY  FOR  MEASUREMENT  OF  ANY  LONG-TERM  EFFECTS 


Comment:  There  are  a  number  of  potential  long-term  effects  that,  while  subtle,  may  be 

important  to  marine  mammals.  Effects  may  occur  at  the  individual  level  through  hearing  loss  and 
stress-related  responses.  They  may  also  occur  at  the  population  level  via  reproductive  and 
survival  rates  or  by  shifting  marine  mammal  distribution  from  areas  that  are  important  habitats 
for  certain  activities,  such  as  feeding  and  breeding.  Impacts  that  are  individually  minor  may  be 
collectively  significant  over  time.  The  ATOC  project  does  not  have  a  specific  program  that  can 
adequately  monitor  these  potential  long-term  responses  to  the  soxmd  source.  ^ 

Response:  Based  on  current  knowledge  of  the  natural  history  of  the  animals  in  the 

study  area,  we  do  not  expect  exposure  to  the  sound  source  to  have  any  major  adverse  short  or 
long-term  effects.  The  proposed  area  to  be  ensonified  is  relatively  small  in  relation  to  the 
animals’  known  home  ranges.  The  structure  of  the  proposed  duty  cycle  allows  a  ramp-up  period 
in  which  animals  that  are  sensitive  to  the  soimd  can  avoid  the  area.  The  Pioneer  Seamount  has 
not  been  demonstrated  to  be  a  critical  habitat  for  any  marine  animal  species  (EPA,  1993).  It  is 
expected  that  any  extreme  effects  would  be  prefaced  by  some  change  in  the  behavior  of  the 
animal.  The  MMRP  will  monitor  the  distribution,  abundance  and  behavior  of  animals  in  the  area 
to  attempt  to  detect  these  changes. 

In  addition,  independent  long-term  monitoring  of  elephant  seal  (LeBoeuf  and  Stewart) 
and  harbor  seal  (Hanan,  California  Fish  and  Game),  sea  lion  ( Boving,  NMFS),  sea  otter  (FWS), 
gray  (NMFS),  blue  and  humpback  whales(Cascadia  Research)  populations  is  occurring  at 
present,  and  will  continue.  From  this  information,  we  will  be  able  to  detect  any  large  changes  in 
population  size,  and  possibly  pupping  and  calving  rates.  By  utilizing  an  established  stranding 
network  in  the  central  California  area,  we  will  also  be  able  to  detect  a  higher  incidence  of 
stranded  animals  and  assess  the  cause  of  death. 

The  main  effect  one  would  expect  to  find,  if  animals  were  affected  by  the  soimd,  would 
be  a  temporary  change  in  the  abundance/distribution  in  the  area  during  the  times  of  transmission. 
There  is  no  reason  to  believe  that  an  animal  would  opt  to  stay  in  an  area  that  is  stressful/painful 
if  other  options  are  available.  The  number  of  animals  potentially  exposed,  and  sensitive  to  these 
sounds  is  small  and  the  alternate  habitat  is  expansive. 

Given  the  low  probability  that  an  individual  animal  will  be  exposed  to  the  sound,  the 
limited  sensitivity  of  many  animals  to  the  frequency  and  level  of  sound  produced,  and  the  ability 
of  all  animals  to  leave  non-critical  habitat,  we  suspect  that  the  cumulative  effects  of  the  sound 
source  will  be  low.  If  no  adverse  short-term  effects  are  detected  during  the  Pilot  Study,  and  the 
project  continues,  the  population  health  will  be  monitored  by  the  previously  mentioned  ongoing 
longer-term  research. 
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ISSUE  12:  POTENTIAL  FOR  LONG-TERM  EFFECTS 

b.  POTENTIAL  FOR  PHYSIOLOGICAL  STRESS  AND  EFFECT  ON  IMMUNE  SYSTEM 


Comment:  Virtually  the  entire  effort  is  dedicated  to  detecting  the  effects  of  physical  damage 

to  the  auditory  system,  or  disruption  of  normal  behavioral  patterns.  Mention  is  made  of  possible 
physiological  effects  (most  likely  acting  via  the  stress  response),  but  they  receive  little  attention. 
It  is  not  that  such  effects  might  not  be  important,  but  that  we  would  have  no  way  of  detecting 
them.  Stress  responses  may  well  be  phylogenetically  conservative,  but  I  note  that  based  on  my 
own  ca.  15  years  studying  a  variety  of  nonhuman  primates,  what  is  [behaviorally]  stressful  varies 
greatly  between  species.  I  see  no  a  priori  reason  to  assume  that,  for  example,  if  ATOG  sounds 
do  not  bother  humpbacks  they  will  not  devastate  right  whales.  There  is  not  much  we  can  do 
about  such  possibilities  other  than  remain  alert  to  them.  Why  are  effects  such  as 
psychological/physiological  stress  given  such  short  shrift  in  this  EIS/EIR,  and  not  factored  in 
when  conclusions  of  "minimal  impact"  are  made?  There  will  be  no  measures,  for  cetaceans,  of 
emaciation,  stress,  or  disease.  It  is  impossible  to  gauge  the  irreversible  effects  of  high  decibel, 
low  frequency  sound  on  marine  mammals  such  as  damage  to  reproductive  and  immirne  systems. 

Response:  It  is  extremely  difficult  to  monitor  any  potential  stress  effects  on  marine 

animals,  and  that  behavioral  stress  probably  does  vary  greatly  among  the  different  marine 
species.  Stress  is  the  physiological  response  of  the  body  to  a  demand  made  upon  it  by  one  or 
more  external  stimuli,  the  “stressors”  (Selye,  1973).  Many  studies  of  terrestrial  mammals, 
including  humans,  have  looked  for  evidence  that  chronic  noise  exposure  causes  stress.  Some 
smdies  have  provided  evidence  of  noise-induced  stress,  but  the  majority  have  been  inconclusive 
or  have  shown  no  such  evidence  (Kiyter,  1985;  Majors  and  Myrick,  1990  in  Richardson  et  al., 
1991).  Marine  mammals  exhibit  some  of  the  same  stress  symptoms  as  found  in  terrestrial 
mammals,  judging  from  the  few  species  studied  (Thomson  and  Geraci,  1986;  St.  Aubin  and 
Geraci,  1988),  but  there  has  been  virtually  no  study  of  noise-induced  stress  in  marine  mammals. 
The  one  exception  is  cited  in  Section  4.3. 1.1.1,  but  the  significance  of  this  one  study  on  white 
whales  must  be  stated  as  unknown,  particularly  in  light  of  the  short  durations  of  noise  exposure 
(Richardson  et  al.,  1991).  Thus,  it  is  not  that  the  EIS/EIR  gives  short  shrift  to  psychological/ 
physiological  stress,  but  that  there  are  no  data  points  with  which  to  establish  any  baseline  for 
assessing  whether  low  frequency  sounds  might  cause  stress  in  marine  animals.  Nevertheless, 
some,  or  all,  of  the  revised  criteria  that  would  be  used  in  the  MMRP  Research  Protocol 
(Appendix  C)  to  determine  the  potential  for  acute  and/or  chronic  effects  of  low  frequency  sound 
could  be  stress-related  (e.g.,  avoidance  or  abandonment  of  high-use  areas,  increase  in  emaciated 
or  diseased  animals,  etc.). 

It  is  difficult,  but  not  impossible,  to  gauge  potential  effects  of  low  frequency  sound 
transmissions  such  as  damage  to  reproductive  and  immune  systems.  The  MMRP  has  adopted 
criteria  including  “decrease  in  calving/pupping  rates  and/or  total  population  size”  and  “increased 
incidence  of  emaciated  animals  and  stress  and  associated  diseases.”  However,  it  will  be 
impractical  for  MMRP  researchers  to  evaluate  reproductive,  stress  and  immune  effects,  that 
could  be  related  to  ATOC  source  transmissions,  in  any  detailed  way.  See  Section  4,  Appendix 
C,  and  responses  to  Issue  6  above. 
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Comment:  While  the  EIS  prefers  to  concentrate  on  animals  around  the  sound  source,  the 

[stress]  effects  on  animals  in  the  sound  channel  receives  much  less  attention  even  though  those 
animals  will  be  even  more  profoundly  damaged. 

Response:  The  deep  sound  channel  axis  is  nominally  around  800  m  depth  in  the 

vicinity  of  the  Pioneer  Seamount  (Alternative  3-1),  although  individual  profiles  show  the  channel 
is  broad,  extending  firom  about  500  m  to  1000  m  (Section  1.1.3).  Section  3.3  and  4.3  discuss  the 
species  of  marine  animals  believed  to  be  able  to  dive  deep  enough  to  enter  the  deep  sound 
channel,  including  fish  and  invertebrate  species  which  may  live  there.  Section  1.1.3  explains  the 
phenomenon  of  trapping  sound  energy  in  the  deep  sound  channel  for  great  horizontal  distances, 
although,  based  on  FEPE  model  calculations,  the  signal  level  should  be  below  ambient  (see 
responses  to  Issue  7  above)  at  approximately  100  km  seaward  of  the  source.  Animals  would  not 
be  subject  to  more  profound  damage  in  the  deep  sound  channel. 
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ISSUE  12:  POTENTIAL  FOR  LONG-TERM  EFFECTS 

c.  CUMULATIVE  EFFECTS  ONCLUDING  COMBINATION  OF  CALIFORNIA  AND 

KAUAI  SOURCE  SOUNDSI 


Comment:  What  about  the  cumulative  impacts  of  ATOC?  The  DEIS/EIR  fails  to  list  present, 

past,  and  anticipated  future  projects,  including  those  inside  and  outside  the  s^encies  (sic)  control, 
or  to  summarize  the  expected  environmental  effect  of  those  projects.  There  is  no  talk  in  the 
DEIS  of  cumulative  impact  of  the  ATOC  project  as  a  whole  (Kauai,  California  and  New 
Zealand).  The  DEIS  notes  that  only  two  sound  sources  are  currently  proposed...and  it  is 
proposed  to  operate  these  sound  sources  2-8%  of  the  time  (silent  92-98%  of  the  time).  The  DEIS 
does  not  indicate  whether  the  sound  sources  would  be  operated  concurrently  and,  if  not,  whether 
marine  mammals,  sea  turtles,  fish,  etc.  in  areas  between  the  two  sound  sources  could  be  exposed 
to  sound  from  these  sources  for  more  than  2-8%  of  the  time  as  indicated. 

Response:  The  potential  cumulative  impacts  of  the  ATOC  low  frequency  sound 

source  are  addressed  in  Sections  4.2, 4.3, 4.4, 4.5,  and  4.6.  Section  4.6.8  specifically  addresses 
the  potential  cumulative  impacts  of  the  Kauai  and  Pioneer  Seamount  ATOC  sources.  These 
sections  cover  ail  known  present,  past,  and  anticipated  future  projects  (inside  and  outside  the 
agencies’  control)  that  are  believed  could  realistically  interact  with  the  ATOC  source 
transmissions  to  produce  a  cumulative  effect.  There  is  no  cumulative  factor  from  the  two  VLAs 
deployed  along  the  radial  between  Pioneer  Seamount  and  Rarotonga  as  they  are  strictly  passive 
listening  devices  (for  the  one  at  approximately  6000  km  range,  the  received  level  in  the  sound 
channel  should  be  on  the  order  of  80-83  dB).  The  sound  sources  at  Kauai  and  Pioneer  Seamount 
are  not  planned  to  be  operated  concurrently,  but  the  minimum  range  at  which  a  group  of  animals 
or  an  individual  animal  might  be  exposed  to  both  source  transmissions  sequentially  would  be 
1 850  km  from  either  source.  At  that  range  the  received  sound  level  should  be  85-88  dB,  which  is 
within  the  range  of  ambient  noise  conditions  the  animal  would  normally  be  subjected  to  at  that 
location,  (see  responses  above  and  Section  4.6.8  and  Issue  7). 

Comment:  What  projects  are  proposed  to  assess  the  effects  of  ATOC  signals  on  harbor  seals 

and  California  sea  lions?  These  experiments  should  be  fully  evaluated  in  this  EIS/EIR  as  related 
projects,  producing  potentially  cumulative  impacts. 

Response:  The  revised  MMRP  Research  Protocol  (Appendix  C)  no  longer  includes 

harbor  seals  or  California  sea  lions  due  to  the  low  potential  for  ATOC  source  transmissions  ever 
interacting  with  those  species  at  the  proposed  Pioneer  Seamount  site,  and  their  demonstrated  low 
sensitivity  to  low  frequency  sound. 

Comment:  Can  the  long-term  and  cumulative  effects  of  the  ATOC  program  be  calculated 

during  the  [MMRP  Pilot  Study]?  The  DEIS  discussion  [of  cumulative  sound  potential]  is 
unacceptable,  in  failing  to  relate  the  degree  to  which  ATOC  sound  energy  would  so  markedly 
increase  the  total  sound  impacting  marine  mammals,  who  are  already  affected  by  very  loud 
container  ship  traffic.  The  FEIS  should  include  an  expanded  cumulative  impact  analysis  which 
evaluates  the  potential  ripple  effect  caused  by  the  loss  or  reduction  of  prey  species  and  the  affect 
of  other  activities  such  as  commercial  fisheries,  recreation,  commercial  shipping,  and  general 
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harassment.  (The  DEIS/R]  fails  to...discuss  the  cumulative  impacts  of  the  Hawaii/Califomia 
feasibility  study  with  the  planned  follow-on,  long-term  global  ATOC  project 

Response:  The  MMRP  Pilot  Study  is  designed  to  determine  whether  low  frequency 

sound  might  cause  acute  or  short-term  effects  (Table  C-1)  to  marine  animals.  Any  possible  long¬ 
term  and  cumulative  effects  would  be  addressed  in  the  follow-on  MMRP  research  phase  during 
the  ATOC  feasibility  operations.  The  potential  cumulative  impacts  of  the  ATOC  low  frequency 
sound  source  (including  merchant  shipping  and  other  vessel-related  activities)  are  addressed  in 
Sections  4.2, 4.3, 4.4, 4.5,  and  4.6.  Also  see  responses  to  Issues  6  and  7  above.  The  EIS 
includes  cumulative  impact  analysis  of  the  potential  for  loss  or  reduction  of  prey  species 
(Sections  4.3.1. 1.1, 4.3.1.2.1, 4.3.1.3.1, 4.3.2.1.1, 4.3.2.2.1, 4.3.2.3.1),  and  the  potential  affect  of 
other  activities,  such  as  commercial  fisheries  (Section  4.3. 2.2,  and  see  responses  to  Issue  5 
above),  recreational  water  activities  (Sections  4.3. 1.1.2, 4.3. 1.2.2, 4.3. 1.3.2, 4.3.2.1.2,  4.3.2.2.2, 
4.3. 2.3 .2),  and  commercial  shipping  (see  above).  General  harassment  is  addressed  through 
discussion  of  marine  and  near-shore  construction  and  resort  operations,  aircraft  operations,  and 
research  activities  that  could  add  cumulative  noise  stimuli  to  the  marine  environment  (Sections 
4.2,  4.3,  4.4,  4.5,  and  4.6).  Any  attempt  at  quantifying  potential  cumulative  impacts  of  the 
proposed  Hawaii  and  California  ATOC  operations  with  a  possible  follow-on  global  ATOC 
project  is  speculative  and  infeasible  at  this  time  (see  responses  to  Issue  2  comments  above). 

Comment:  Discussion  of  these  combining  effects  (cumulative  effects  of  oceanographic 

events  such  as  El  Nino)  should  be  included  in  some  form  within  the  final  EIS/EIR.  Describe  and 
evaluate  the  potentied  cumulative  impacts  of  increased  low  frequency  noise  pollution,  when 
added  to  that  generated  currently  by  other  known  sources  of  acoustic  research  and/or  military 
activities  (e.g.,  GAMOT  project,  anti-submarine  operations,  etc.).  More  fully  address  the 
relationships  between  the  California  and  Kauai  ATOC  projects,  and  specifically  evaluate  the 
potential  for  cumulative  impacts  on  species  common  to  both  sites  (e.g.,  humpback  whale). 

Response:  El  Nino  refers  to  changes  in  the  distribution  and  depth  of  warm  equatorial 

waters,  ocean  currents  along  the  coasts  of  Chile  and  Peru,  and  changes  in  rainfall  patterns  from 
Australia  to  North  America.  It  is  correlated  with  changes  in  the  atmospheric  Southern 
Oscillation,  which  refers  to  a  trans-Pacific  relationship  in  atmospheric  (barometric)  pressure 
(Ramage,  1986).  When  the  pressure  is  high  over  the  Pacific  Ocean,  it  tends  to  be  low  over  the 
Indian  Ocean,  and  vice  versa.  Because  El  Nino  and  the  Southern  Oscillation  are  both  part  of  the 
same  general  phenomenon,  they  are  now  usually  referred  to  by  one  name;  ENSO.  El  Nino- 
Southem  Oscillation  (ENSO)  is  part  of  a  complex  interaction  of  ocean  and  atmosphere  that 
affects  a  major  portion  of  the  planet.  There  is  no  known  oceanographic,  acoustic,  or  physical 
basis  for  linking  ATOC  low  frequency  sound  transmissions  to  cumulate  with  pan-oceanic 
thermal  discontinuities  such  as  El  Nino.  ATOC’s  acoustic  thermometry  would  be  capable  of 
detecting  the  temperature  signature  of  El  Nino  events,  and  would  most  likely  provide  valuable 
new  data  on  the  phenomenon. 

Sections  4.2,  4.3,  4.4,  4.5  and  4.6  describe  and  evaluate  the  potential  cumulative  impacts 
of  increased  low  frequency  noise  pollution  when  added  to  acoustic  research  and/or  military 
activities.  There  are  no  low  frequency  source  operations  currently  underway,  or  planned,  within 
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the  framework  of  the  GAMOT  project,  that  could  possibly  cumulate  with  the  proposed  ATOC 
acoustic  source  transmissions  from  Hawaii  and/or  California. 
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ISSUE  13:  POTENTIAL  FOR  MASKING 

a.  POTENTIAL  FOR  MASKING  ACOUSTIC  SIGNATURE  OF  SEA  TURTLE  NATAL 
BEACH 


Comment:  I  would  think  that  masking  the  acoustic  signature  of  a  turtle’s  natal  beach,  to 

which  it  returns  for  nesting,  could  be  very  serious  indeed! 

Response:  Lenhardt  et  al.  (1983)  stated  that  bone-conducted  hearing  appears  to  be  a 

reception  mechanism  for  marine  turtles  with  the  skull  and  shell  acting  as  receiving  surfaces,  and 
that  turtles  are  capable  of  receiving  the  low  frequency  spectrum  of  the  natal  beach,  which  may 
serve  as  one  of  the  cues  in  nesting  returns.  As  the  DEIS/EIR  stated,  there  is  no  doctimented 
evidence  to  this  effect  and,  consequently,  must  be  considered  speculative  at  this  time.  The 
concept  of  soimd  masking  from  human-made  low  frequency  sounds  (e.g.,  shipping  traffic)  in  sea 
turtles  has  not  been  studied  and  the  phenomenon,  in  fact,  is  difficult  to  apply  to  these  animals.  If 
-  sea  turtles  do  use  the  reception  of  low  frequency  sounds  from  their  natal  beach,  it  is  theorized 
they  are  using  surf  noise,  which  is  somewhat  higher  in  frequency  than  the  ATOC  source.  Wilson 
et  al.  (1985)  identifies  the  primary  frequency  band  for  surf  noise  as  100-700  Hz.  This,  coupled 
with  the  low  duty  cycle  of  the  proposed  source  transmissions,  and  the  lack  of  proximity  of  the 
proposed  Pioneer  Seamount  source  site  to  sea  turtle  nesting  beaches,  leads  to  the  conclusion  that 
the  potential  for  masking  the  acoustic  signature  of  a  sea  turtle’s  natal  beach  is  minimal. 
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ISSUE  13:  POTENTIAL  FOR  MASKING 

b.  POTENTIAL  FOR  MASiCING  ACOUSTIC  SIGNALS  IMPORTANT  TO  MYSTTCFTRS 


Comment:  The  ATOC  sound  source  may  mask  communication  signals  of  marine  mammals, 

particularly  mysticetes. 

Response:  The  function  of  low  frequency  sounds  produced  by  mysticetes  is  not  clear, 

and  it  must  be  recognized  that  one  potential  function  may  be  long-distance  communication. 

Some  elements  of  these  communications  might  be  masked  during  the  ATOC  transmissions.  The 
EIS/EIR  recognizes  this,  and  points  to  present  levels  of  human-produced  sounds  which 
mysticetes  are  presently  exposed  to  and  apparently  coping  with.  The  ATOC  duty  cycle  would 
create  a  situation  where  masking  could  possibly  influence  some  cetacean  communications 
between  2%  and  8%  of  the  time  (depending  upon  the  duty  cycle);  however  communications 
would  not  be  expected  to  be  totally  eliminated.  Vocalization  rates  of  cetaceans  measured 
acoustically  (via  the  VLA,  SOSUS  HLA  and  sonobuoys)  before,  during,  and  after  duty  cycling 
during  the  MMRP  Pilot  Study  should  provide  information  on  the  potential  level  of  interference 
with  mysticete  communication  due  to  masking. 

Masking  communications  in  odontocetes  and  pinnipeds  should  be  less  significant  as 
almost  all  species  in  these  groups  employ  higher  frequency  soimds  in  communication  (little 
overlap  with  ATOC-produced  signals),  and  due  to  the  increased  attenuation  of  higher  frequency 
soimd  in  water,  it  is  unlikely  that  the  higher  frequency  sounds  produced  by  odontocetes  and 
pinnipeds  are  being  used  to  communicate  over  long  distances.  In  support  of  this  theory  are  a  few 
circumstantial  observations  indicating  that  most  odontocete  sounds  may  be  detectable  by  humans 
with  hydrophones  over  ranges  no  greater  than  hundreds  of  meters,  perhaps  up  to  a  maximum  of  1 
km. 
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ISSUE  13:  POTENTIAL  FOR  MASKING 

c.  POTENTIAL  FOR  MASKING  ACOUSTIC  SIGNALS  IMPORTANT  TO  ODONTOCETES 

Comment:  Studies  must  be  undertaken  to  determine  if  masking  will  impact  sperm  whale 

behavior  and  communication  before  ATOC  can  be  given  a  clean  bill  of  health.  Despite  the 
difBculty  of  undertaking  this  work,  sperm  whales  must  be  included  in  the  MMRP  as  an  indicator 
species.  Currently  no  provision  in  the  DEIS/EIR  or  the  MMRP  is  made  for  the  study  of  ATOC 
on  odontocetes,  the  species  most  likely  to  be  impacted  by  its  noise.  To  presume  that  [potential 
masking]  impacts  are  less  than  significant  because  of  the  lack  of  conclusive  data  is  not  logical, 
reasonable,  or  remotely  protective  of  marine  mammals  likely  to  be  affected  by  masking. 

Response:  Most  sperm  whale  communications  (clicks)  are  in  the  2-4  kHz  and  10-16 

kHz  bandwidths  (Backus  and  Schevill,  1966;  Levenson,  1974;  Watkins,  1980a).  Significant 
masking  only  occurs  for  fi'equencies  similar  to  those  of  the  masking  noise  (Richardson  et  al., 
1991).  The  potential  for  masking  sperm  whale  signals  with  a  75  Hz  acoustic  transmission  is 
considered  minimal.  See  responses  to  Issue  6  above  relative  to  including  the  sperm  whale  as  an 
indicator  species.  See  Appendix  C  for  MMRP  Research  Protocol  activities  that  include  the  study 
of  the  potential  effects  of  low  frequency  sotmd  on  odontocetes.  Sections  4.3 . 1 . 1 . 1 , 4.3 . 1 .2. 1 , 

4.3. 1.3.1,  4.3. 2. 1.1,  4.3. 2.2.1,  and  4.3. 2.3.1  discuss  the  rationale  for  each  case  where  the  potential 
impact  for  masking  was  deemed  to  be  less  than  significant.  Further,  the  burden  of  assessing  the 
significance  of  this  potential  effect  was  established  by  the  requirement  for  setting  standards  of 
significance  under  CEQA  guidelines  (see  Section  Executive  Summary).  The  MMRP  has 
adopted  MMC  recommendations  concerning  criteria  for  assessing  non-negligible  effects,  and 
boat-based  acoustic  playback  experiments  with  sperm  whales  are  planned  in  the  Atlantic  Ocean 
(Azores,  Dominica).  See  also  responses  to  Issue  6  above. 
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ISSUE  13:  POTENTIAL  FOR  MASKING 

d.  POTENTIAL  F0BJ^K1NG.LQW  FREQUENCY  .SOUND  USED  BY  SHARKS  TO 

LOCATE  PREY 


Comment:  The  DEIS/EIR  also  admits  that  sharks  use  low  frequency  sound  to  detect  prey  yet 

it  fails  to  give  serious  attention  to  potential  masking  caused  by  ATOC  in  this  regard.  [The 
MMRP]...must  examine  the  potential  effects  of  ATOC  masking  of  low  frequency  sounds  on 
salmon  and  sharks. 

Response:  The  EIS/EIR  references  all  available  pertinent  studies  relative  to  the 

potential  masking  of  sharks  that  could  occur  due  to  the  introduction  of  low  frequency  sound  in  its 
habitat.  For  marine  mammals,  it  is  believed  that  masking  effects  would  be  most  significant  for 
those  marine  species  that  have  critical  bandwidths  at  the  same  frequencies  as  the  potentially 
interfering  source,  and  that  do  not  use  other  frequency  bands  (Richardson  et  al.,  1991).  This  may 
or  may  not  be  true  for  non-marine  mammal  species  such  as  sharks.  Given  the  low  duty  cycle  of 
the  ATOC  source  (usually  2%),  any  masking  effects  would  be  anticipated  to  be  minor  and 
temporary  (i.e.,  usually  98%  of  the  time  a  shark  would  have  no  possible  interference  with  its 
perception  of  low  frequency  prey  sounds),  and  effective  masking  could  occur  only  for 
environmental  sounds  shorter  than  the  20  min  source  transmission  period,  that  happened  to  fall 
within  that  20  min  window.  For  the  three  species  of  sharks  that  audiograms  are  available  (see 
Section  4. 3.2. 2),  hearing  thresholds  at  75  Hz  ranged  from  99-130  dB,  equating  to  potential 
masking  areas  of  radius  5  km  to  approximately  300  km. 

Potential  effects  of  low  frequenc}’  sound  on  salmon  are  addressed  in  responses  to  Issue  5 
comments  above. 
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ISSUE  14:  PROCESSING  OF  EIS 
a.  INADEQUATE  TIME  FOR  CO 


Comment:  The  public  comment  period  on  the  California  EIS/EIR  should  be  extended.  The 

FEIS/EIR  should  be  released  more  then  30  days  after  the  close  of  the  public  comment  period. 

Response:  Both  NEPA  and  CEQA  require  only  a  45  day  public  comment  period;  in 

this  case  the  comment  period  was  extended  one  third  again  as  long  as  the  minimum  required. 
The  number,  degree,  scope,  and  sophistication  of  the  comments  indicates  that  the  public 
comment  period  was  adequate.  In  particular,  comments  were  received  from  a  number  of  expert 
agencies,  organizations  and  individuals  with  specialized  and  detailed  knowledge  in  the  field. 
Most  commenters  did  not  object  to  the  length  of  the  comment  period.  It  is  anticipated  that  most, 
if  not  all,  of  the  additional  comments  that  might  have  been  made  by  the  commenters  requesting 
additional  time  were  raised  by  others  and  responded  to  here.  However,  in  the  event  that  this 
assumption  is  incorrect,  and  although  not  required  by  NEPA,  comments  received  on  the  Final 
EIS/EIR  up  to  30  days  after  notice  of  its  availability  in  the  Federal  Register  will  be  addressed  in 
the  lead  agency’s  respective  decision  document  for  the  project  (record  of  decision  under  NEPA). 

This  Final  EIS/EIR  was  released  more  than  30  days  after  the  close  of  the  public  comment 

period. 
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ISSUE  14:  PROCESSING  OF  EIS 

b.  SCOPING  COMMENTS 


Comment:  The  DEIS/EIR  failed  to  incorporate  the  concerns  of  hundreds  of  individuals  who 

attended  the  three  scoping  hearings.  The  DEIS/EIR  ignores  the  hundreds  of  comments  offered 
by  the  public  at  the  three  hearings  in  Hawaii  and  California. 

Response:  Numerous  comments  from  the  public  and  &om  public  interest  groups  were 

received  during  the  three  scoping  hearings.  Pursuant  to  NEPA  and  CEQA  requirements,  these 
were  aggregated  into  key  issues  and  addressed  in  the  development  of  the  DEIS/EIR.  The 
EIS/EIR  has  been  prepared  to  respond  to  public  concerns  identified  through  both  the  federal  and 
state  public  scoping  processes,  in  addition  to  issues  identified  by  the  federal  and  state  lead 
agencies. 

Key  scoping  issues  identified  during  the  EIS/EIR  development  process  include: 

•  Requirement  for  a  programmatic  EIS. 

•  Combining  the  BCauai  and  California  sites  in  a  single  EIS. 

•  Consideration  of  alternatives,  both  locations  and  technological. 

•  Expansion  of  the  treatment  of  biological  resources  to  include,  in  addition  to 
mammals,  sea  turtles,  sea  birds,  fish,  and  invertebrates. 

•  Addressing  the  scientific  uncertainty  surrounding  marine  mammal  response  to 
low  firequency  sound. 

•  Justification  of  the  MMRP,  especially  to  determine  if  it  is  appropriately  designed 
to  resolve  the  scientific  uncertainty. 

•  Articulation  of  standards  of  harm  and  delineation  of  source  suspension  criteria. 

•  Addressing  adverse  impacts  on  biological  resources  which  could  indirectly  impact 
on  tourism  and  fishing. 

•  Ensuring  consistency  with  the  California  Coastal  Management  Plan  and  the  Monterey 
Bay  National  Marine  Sanctuary  Management  Plan. 

Each  of  these  issues,  as  well  as  a  large  number  of  others,  was  explored  in  detail  in  the 
EIS/EIR.  The  level  of  critique  concerning  the  MMRP  resulted  in  a  substantial  modification  of 
the  ATOC/MMRP  program,  including  a  dedicated  Pilot  Study  and  change  in  location. 

Section  1.4.3.  contains  the  EIS/EIR  over\'iew  of  scoping  issues  and  identifies  specific 
locations  in  the  document  where  each  issue  is  treated  in  detail.  In  addition.  Appendix  D  contains 
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a  detailed  chronology  of  the  scoping-related  events  and  actions  which  preceded  issuance  of  the 
EIS/EIR,  strictly  complying  with  the  prescribed  NEPA  and  CEQA  guidelines. 
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ISSUE  14:  PROCESSING  OF  EIS 

c.  FEDERAL  AND  STATE  CONSISTENCY  ISSUES  ONCLUDING  WHALE  AND  SF.A 
LION  RECOVERY  PLANS^ 

Comment:  The  proposed  location  of  the  sound  source  at  the  Sur  Ridge  site  is  inconsistent 

with  the  Monterey  Bay  National  Marine  Sanctuary  (NBNMS)  Management  Plan  since  it  would 
damage  the  marine  environment 

Response:  Both  the  National  Marine  Sanctuaries  Act  (NMSA)  and  the  MBNMS  . 

Management  Plan  specifically  include  research  activities  as  appropriate  uses  of  the  Sanctuary, 
although  protection  is  the  primary  mandate.  Protection  of  Sanctuary  resources  is  carried  out 
partially  through  the  promulgation  of  regulations  which  prohibit  specific  activities.  A  Sanctuary 
permit  is  required  to  conduct  an  otherwise  prohibited  activity.  Although  the  analysis  in  the 
EIS/EIR  concludes  that  no  significant  impacts  on  marine  animals  (including  marine  mammals 
and  other  Sanctuary  resources)  are  expected  to  occur,  SRD  has  asserted  that  uncertainty  of  the 
potential  for  impacts  from  the  proposed  ATOC  project  make  it  unlikely  that  the  regulatory 
threshold  for  permit  issuance  could  have  been  met  to  allow  the  sound  source  to  be  located  within 
the  MBNMS.  Therefore,  the  acoustic  source  will  be  located  outside  of  the  Sanctuary'. 

Comment:  The  Humpback  Whale  Recover}'  Plan  prohibits  research  on  the  response  of 

humpbacks  to  low  frequency  sounds  if  that  research  would  involve  the  use  of  new  acoustic  sound 
sources. 

Response:  The  Humpback  Whale  Recovery  Plan  does  not  prohibit  research  on  the 

acoustic  response  of  humpbacks  using  new  sound  sources.  It  is  believed  that  statements  cited  by 
the  commenters  simply  recognize  the  potential  impacts  from  low  frequency  sounds  and  the 
general  need  to  reduce  acoustic  disturbances;  they  do  not  prohibit  increases  in  noise,  nor  do  they 
prohibit  the  types  of  research  contemplated  by  this  project.  By  adding  to  the  much-needed 
knowledge  base  in  this  area,  the  MMRP  could  assist  in  the  identification  and  development  of 
sub-sea  noise  controls. 

Comment:  Since  the  120  dB  sound  fields  from  the  ATOC  source  overlap  with  migration 

routes  of  gray  whales,  gray  whales  should  ha\  e  been  made  a  subject  of  the  MMRP. 

Response:  The  120  dB  sound  fields  will  not  overlap  with  gray  whales  migration 

routes.  Gray  whales  will  be  observed,  together  with  all  other  marine  mammal  species  that  are  the 
subjects  of  the  MMRP. 

Comment:  The  FEIS/EIR  should  clarify  and  correct  various  statements  in  correspondence 

outside  the  EIS/EIR  process  regarding  the  California  Coastal  Commission’s  review  of  this 
project  for  purposes  of  the  Coastal  Zone  Management  Act,  as  discussed  in  a  January  27,  1995 
letter  from  the  Office  of  Ocean  and  Coastal  Resource  Management  (OCRM),  attached  to 
comments  of  the  Sanctuaries  and  Reserves  Division  of  NOAA. 
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Response:  The  comments  in  OCRM’s  January  27,  1995  letter  are  noted.  Most  of 

OCRM’s  comments  do  not  address  the  presentation  on  this  issue  set  forth  in  the  EIS/EIR,  but 
instead  respond  to  letters  addressing  various  legal  and  factual  questions  sent  by  the  applicant  and 
by  the  California  Coastal  Commission  to  OCRM .  The  applicant  and  the  California  Coastal 
Commission  staff  are  working  toward  a  cooperative  resolution  of  the  consistency  review 
question;  the  applicant  has  certified  the  consistency  of  the  project  with  the  California  Coastal 
Management  Program  while  reserving  objections  to  the  threshold  application  of  consistency 
review,  and  the  California  Coastal  Commission  will  be  reviewing  the  project  based  upon  this 
certification.  Locating  the  proposed  sound  source  at  the  Pioneer  Seamount  alternate  site 
(Alternative  3-1)  will  approximately  double  the  distance  of  that  source  from  the  California 
coastal  zone,  as  compared  to  the  previously  proposed  Sur  Ridge  site  (preferred  site),  further 
reducing  any  impacts  within  the  coastal  zone. 
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ISSUE  15:  INSUFFICIENT  KNOWLEDGE  OF  LFS  EFFECTS  ON  MARINE 
MAMMALS 

Comment:  It  is  impossible  to  estimate  the  effects  of  high  decibel,  low  frequency  sound  waves 

on  marine  mammals.  The  DEIS/EIR  acknowledges  that  "available  information  on  subsea  noise 
and  its  biological  impact  ranges  from  incomplete  to  nonexistent,”  yet  in  the  absence  of  this 
information,  it  repeatedly  defaults  to  a  conclusion  of  no  expected  significant  impact,  concluding 
that  adverse  behavioral  impacts  are  expected  to  be  minimal  and  less  than  significant.  There  is  no 
adequate  scientific  basis  set  forth  in  the  DEIS/EIR  for  these  conclusions. 

Response:  See  response  to  comments  in  Issue  6.j.'  It  is  certainly  true  that  data  on  the 

effects  of  low  frequency  sounds  on  marine  mammals  are  scarce.  But  it  is  not  accurate  to  state 
that  such  data  are  universally  non-existent  or  that  reasoned  judgments  based  on  available  data  on 
the  potential  effects  of  low  frequency  sound  on  marine  mammals  cannot  be  made.  NEPA 
guidelines  address  this  very  point  (40  C.F.R.  SI 502.22),  offering  specific  directions  on  how  to 
proceed  in  the  event  there  is  incomplete  or  unavailable  information.  The  EIS/EIR  has  followed 
these  guidelines.  It  acknowledges  the  lack  of  information,  links  its  relevance  to  the  analysis, 
summarizes  existing  evidence  and  evaluates  the  impacts  based  on  available  information. 

Moreover,  the  inability  of  project  scientists  to  state  unequivocally  that  there  will  be  no  or 
little  impact  (again  based  on  scarce  data)  does  not  logically  lead  to  the  opposing  presumption; 
i.e.,  that  the  impacts  will  be  significant. 

Available  oceanographic  and  marine  biological  data  provided  in  the  EIS/EIR  is  taken 
from  existing  scientific  literature.  The  EIS/EIR  analyzes  these  data  in  arriving  at  its  appraisals  of 
the  potential  impacts  of  low  frequency  sound  on  marine  animals.  These  analyses  are  based  on 
the  evidence  supporting  the  hypothesis  that  impacts  will  be  negligible  and  reflect  the  project 
scientists'  understanding  of  the  literature  and  their  knowledge  of  ocean  physics,  acoustics,  and 
marine  mammal  physiology.  In  response  to  MMC  recoinmendations  that  the  proposed  criteria 
forjudging  possible  non-negligible  impacts  on  marine  mammals  should  be  brought  forward  from 
Appendix  C  to  Section  4  of  the  document,  the  following  has  been  added:  “If  the  study  results 
indicate  that  the  sound  transmissions  are  likely  to  have  short-term-effects  (Table  C-1),  they  will 
be  used  to  design  a  long-term  monitoring  program  to  verify  that  the  operational  ATOC  project 
has  negligible  long-term  effects.  The  following  would  be  considered  non-negligible  long-term 
effects;  1)  avoidance  or  abandomnent  of  previous  high-use  areas,  2)  increase  in  at-sea 
observations  of  dead  animals  or  strandings  of  either  live  or  dead  animals  in  association  with 
sound-caused  hearing  damage  or  other  trauma,  3)  increased  incidence  of  emaciated  animals  and 
stress  and  associated  disease,  4)  decrease  in  calving/pupping  rates  and/or  total  population  size.” 

In  its  report.  Low  Frequency  Sound  and  Marine  Mammals:  Current  Knowledge  and 
Research  Needs,  the  National  Research  Council’s  Ocean  Studies  Board  strongly  endorses 
expanded  study  and  research  on  this  subject.  It  specifically  addresses  the  issue  of  acoustic 
oceanography  as  a  valuable  potential  source  of  data  on  deep-diving  marine  mammals  and  prey. 
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Other  issues  of  concern  to  the  OSB  on  which  the  MMRP  is  designed  to  collect  data  include 
measurements  of  received  sound  pressure  levels,  behavioral  responses  to  human-made  acoustic 
signals,  and  effects  of  sound  on  migration  and  other  movement  patterns  of  marine  mammals. 


ISSUE  16:  GENERAL 

a.  OBJECTIVITY  AND  NEUTRALITY  OF  EIS 


Comment:  The  DEIS/EIR  is  not  an  objective  and  neutral  evaluation  of  the  proposed  project 

but  instead  is  impermissibly  skewed  in  favor  of  the  project  to  support  a  decision  that  already  has 
been  made.  The  laying  of  cable  at  the  Sur  Ridge  site  predetermined  the  site  location  and  exposes 
the  discussion  of  alternative  site  locations  as  a  sham. 

Response:  An  extensive  review  of  available  literature  and  other  information  sources, 

including  consultations  with  numerous  experts  in  the  field,  as  well  as  initial  baseline  research  at 
the  Sur  Ridge  site,  was  undertaken  in  conjunction  with  the  preparation  of  the  DEIS/EIR.  The 
potential  environmental  effects  of  the  project  and  substantive  comments  concerning  those 
potential  impacts  have  been  fully  considered  (see  Issue  6  comments  and  responses  above).  The 
proposed  selection  of  the  Pioneer  Seamount  alternate  site  (Alternative  3-1)  identified  in  the 
DEIS/EIR  demonstrates  that  the  Sur  Ridge  site  (preferred  site)  selection  was  not  predetermined 
by  the  laying  of  cable,  or  made  before  release  of  the  DEIS/EIR. 


F-87 


ISSUE  16:  GENERAL 

b.  NULL  HYPOTHESIS  DERIVATION 

Comment:  The  MMRP  should  adopt  a  null  hypothesis  that  assumes  there  is  an  adverse  effect, 

and  then  should  be  required  to  disprove  this,  rather  than  the  other  way  around. 

Response:  Selection  of  the  simplest,  or  minimal,  assumption  (which  is  that  there 

would  be  no  adverse  effect  from  exposure  to  the  ATOC  acoustic  soxmd)  is  an  appropriate 
scientific  technique,  starting  with  a  hypothesis  that  is  often  referred  to  as  the  null  hypothesis  (HJ 
(Chapman  and  Schaufele,  1970).  Chapman  and  Schaufele  discuss  the  basic  philosophy 
underlying  this  type  of  testing,  outlined  as  follows.  In  most  practical  problems,  a  claim  is  made 
that  a  product  is  better  or  a  procedure  will  have  a  particular  outcome.  Following  the  argument 
that  such  claimants  be  required  to  furnish  statistical  proof  before  we  believe  them,  we  set  up  the 
null  hypothesis  that  the  product  is  not  better  or,  in  this  case,  that  the  procedure  (ATOC  source 
transmissions)  will  not  have  the  particular  outcome  (adverse  effects  on  marine  animals).  To 
reject  this  null  hypothesis  would  amount  to  acceptance  of  the  claim  that  these  low  frequency 
sounds  would  adversely  affect  marine  species.  The  emphasis  is  on  rejecting  Hg  and  tests  are 
normally  chosen  so  that  we  will  not  reject  H,,  unless  the  evidence  is  very  strong. 
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ISSUE  17:  ATOC/MMRP  RELATIONSHIP 


Comment:  The  MMRP  is  officially  recognized  as  being  associated  with  ATOC  and  is  funded 

by  ATOC  (so)  that  the  results  of  its  research  may  bolster  the  argument  that  ATOC  will  not  exert 
significant  impact  on  marine  mammals.  The  MMRP  objective  is  stated  before  the  ATOC 
objective,  giving  the  impression  that  marine  mammal  studies  are  the  driving  force  behind  the 
ATOC  program.  The  information  produced  by  a  properly  constructed  MMRP  must  be  used  to 
inform  decision  makers  regarding  the  ATOC  proposal.  The  MMRP  is  valuable  in  informing 
project  designers  “how”  rather  than  “whether”  to  proceed  with  the  ATOC  Phase.  Thus  a  permit 
for  a  legitimate  MMRP  should  be  issued  first. 

Response:  At  the  time  of  its  initial  funding  and  startup,  the  ATOC  project  included  a 

major  Marine  Manmal  Research  Program.  The  linkage  between  these  aspects  of  the  overall 
effort  has  been  openly  recognized  throughout  and  led  to  the  filing  of  scientific  research  permit 
(SRP)  applications  over  a  year  ago.  It  is  not  inappropriate  that  these  two  efforts  proceed  jointly, 
as  the  combined  efforts  of  ATOC  and  the  MMRP  offer  long-term  (1+yrs)  access  to  technology, 
and  a  demonstrated  scientific  methodology  to  measure  the  effects  of  sound,  sound  levels,  and 
sound  travel  times-critical  factors  in  achieving  the  scientific  objectives  of  both  programs. 

The  discussion  here  is  whether  each  of  these  projects  should  proceed  independently  and 
sequentially.  By  restructuring  its  original  proposal,  the  ATOC  effort  takes  a  sequenced 
approach.  The  revised  MMRP  protocol  (Appendix  C),  developed  as  a  key  mitigation  measure  in 
response  to  public  debate,  requires  a  six-month,  independently  managed  MMRP  prior  to 
commencing  any  ATOC  feasibility  operations.  Criteria  for  reacting  to  marine  mammal  and  sea 
turtle  responses,  including  termination  criteria  if  adverse  effects  are  noted,  have  been  developed 
and  clearly  presented.  If  ATOC  feasibility  operations  transmissions  are  allowed  to  start,  both 
ATOC  and  the  MMRP  would  proceed  jointly  for  the  remainder  of  the  project.  During  this  phase, 
the  MMRP  would  continue  to  collect  and  provide  information  on  marine  mammals,  as  well  as 
serve  a  protective  function  by  continuing  to  monitor  for  any  adverse  impacts  of  the  source 
transmissions.  Plans  also  include  audiometric  measurements  on  captive  cetaceans  and  one  or 
more  acoustic  playback  experiments. 

As  the  EIS/EIR  states,  the  goals  of  the  ATOC  project  are  to  make  a  contribution  toward 
more  meaningful  climate  predictions,  and  demonstrate  the  feasibility  of  the  acoustic  thermometry 
technique  for  future  global  ocean  climate  monitoring  programs.  The  objectives  of  the  MMRP 
are  to  evaluate  potential  effects  of  low  frequency  sound  on  marine  animals,  particularly  marine 
mammals  and  sea  turtles.  The  overall  scientific  research  permit  application  has  a  built-in 
condition;  i.e..  that  ATOC  feasibility  operations  efforts  would  not  commence  if  the  system  is 
determined  to  adversely  affect  marine  animals,  particularly  marine  mammals  and  sea  turtles.  The 
condition  in  essence  functions  as  a  permitting  "gate"  and  obviates  a  requirement  for  separate  or 
added  permitting. 
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ISSUE  18:  SOCIAL  ENVIRONMENT 
a.  DIVER  ISSUES 


Comment:  The  dive  tables  that  we  as  divers  use  to  calculate  our  available  bottom  time  will  be 

affected  by  ATOC  transmissions. 

Response:  The  official  U.S.  Navy  Dive  Manual  does  not  list  any  corrections  to  dive 

decompression  requirements  based  on  exposure  to  underwater  sound.  The  increased 
intrathoracic  pressure,  as  discussed  in  the  EIS/EIR,  refers  to  the  resonant  enhancement  of  the 
sound  pressure  wave  as  it  passes  through  the  intrathoracic  cavity  of  a  fully  submerged 
mammalian  body,  such  as  a  human  swimmer  or  diver.  As  a  sound  wave  passage  is  composed  of 
compression  and  relaxation  of  the  medium  though  which  it  passes,  the  intrathoracic  pressure 
increase  is  quickly  followed  by  a  similar  pressure  decrease,  then  a  return  to  the  “before  sound 
wave”  ambient  pressure.  Therefore,  there  is  no  net  affect  on  the  pressure  a  diver  experiences,  nor 
on  “bottom  time”  determinants  such  as  nitrogen,  or  other  gas  absorption  rates,  or  tissue 
saturation.  Consequently,  “bottom  time”  limits  and  associated  decompression  requirements  (due 
to  blood  gas  saturation  for  example)  will  not  be  affected  by  the  ATOC  sound  source. 

Reference:  U.S.  Navy  Dive  Manual,  15  February'  1993,  sections  2  and  7. 

Comment:  There  appears  to  be  a  very  high  state  of  interest  from  divers  as  to  whether  they 

will  be  able  to  hear/feel  the  ATOC  transmissions. 

Response:  The  EIS/EIR  provides  sound  fields  that  are  based  on  the  predicted 

propagation  of  the  sound  source’s  energy.  The  source  itself  will  be  located  88  km  out  to  sea  on 
the  Pioneer  Seamount  at  a  depth  beyond  recreational  diving  (980  m)  As  part  of  the  mitigation 
procedures,  the  output  level  and  received  levels  of  the  ATOC  source  will  be  monitored. 
Additionally,  the  sound  source  signal  will  be  slowly  increased  before  each  transmission  to  allow 
humans  and  animals  to  depart  the  area  if  they  are  annoyed.  It  is  expected  the  source  may  be  able 
to  be  heard  by  human  divers  underwater  at  distances  up  to  approximately  30  km.  However,  at 
2%  duty  cycle  (for  all  except  2  months  of  the  project),  the  source  would  transmit  for  20  min 
every  4  hrs  for  a  day  (24  hr  period),  and  then  be  silent  for  three  days  (72  hr  period).  This 
provides  an  off-duty  quiet  time  of  98%.  Although  unexpected,  the  report  of  any  verifiable 
observation  of  adverse  effects  on  human  divers  will  be  immediately  investigated,  and  if  any 
significant  adverse  effects  are  attributable  to  the  source,  shut-down  procedures  would  be 
implemented. 

Comment:  The  effects  of  vibrating  lungs  would  be  very  in\  asive  and  definitely  annoying  to 

all  the  species  that  will  be  subjected  to  this  experiment. 

Response:  Physical  vibration  of  the  lungs  is  an  effect  that  is  highly  dependent  on 

matching  a  resonant  frequency  of  the  cavin'  in  a  ver}'  high  level  sound  field  (i.e.,  very  close  to 
the  source).  The  sound  field  radius  for  which  this  phenomenon  could  possibly  occur  is  believed 
to  be  inside  the  zones  that  could  affect  hearing  and  are  thereb}'  covered  in  the  EIS/EIR.  Further, 
as  the  EIS/EIR  states,  at  (or  near)  the  surface.  20  Hz  appears  to  be  the  critical  frequency  for 
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potential  intrathoracic  resonance;  at  30  m  depth,  40  Hz;  at  50  m  depth  50  Hz.  Given  these  data, 
and  the  fact  that  the  ATOC  source  energy  is  spread  across  a  35  Hz  bandwidth  (not  concentrated 
in  a  narrowband  tone,  as  experimefntal  data  [referenced  in  the  EIS/EIR]  were),  it  is  reasonable  to 
conclude  that  the  potential  for  ATOC  source  transmissions  causing  resonance  in  any  diver  air- 
containing  cavity  is  negligible. 

Comment:  The  ATOC  EIS/EIR  is  devoid  of  hard  data  concerning  the  effects  of  SOFAR 

transmissions  on  sea  life  (including  human  divers). 

Response:  The  fact  that  the  Sound  Fixing  and  Ranging  (SOFAR)  channel  is  a  very 

good  sound  guide  and  that  ATOC  transmission  effectiveness  is  based  on  the  relative  position  of 
the  ATOC  source  to  the  SOFAR  chaimel  has  been  considered  in  calculating  the  sound  fields 
around  the  ATOC  source.  The  lack  of  hard  data  on  the  potential  effects  of  SOFAR  acoustic 
transmissions  on  marine  animals  and  humans  is  recognized—the  MMRP  proposed  would  help 
reduce  this  data  shortfall. 

Comment:  ATOC  noise  will  be  impossible  to  avoid  unless  you  decide  not  to  dive  during 

transmission  times.  Not  a  pleasant  thought,  to  say  the  least,  and  possibly  a  violation  of  divers 
rights. 


Response:  The  ATOC  source  transmissions  may  well  be  audible  to  human  divers  for 

30  km  around  the  source  site.  However,  the  effect  of  hearing  the  sound  at  the  levels  expected 
(where  human  divers  could  be  expected  to  be  located)  is  highly  subjective  and  dependent  upon 
an  individual’s  underwater  hearing  sensitivity.  Maximum  received  levels  at  known  diving  sites 
(estimated  to  be  <  105  dB)  are  expected  to  be  inaudible  (assuming  108  dB  is  the  hearing 
threshold  in  humans  for  75  Hz)  for  the  2-8%  of  the  time  it  is  actually  on. 

Comment:  There  may  be  involvement  of  the  ATOC  scientists  with  the  transmission  of  the 

“Monterey  Mystery  Noise”  heard  by  at  least  one  diver  on  separate  occasions  in  August, 
September,  October,  and  December,  1994. 

Response:  ATOC  did  not  have  an  acoustical  source  in  the  water  during  the  period  of 

the  “Monterey  Mystery  Noise”  occurrence.  One  potentially  plausible  explzination  may  be  the 
unknown  low  frequency  source  estimated  to  be  in  the  vicinity  of  54S,  140.5W.  This  has  been 
addressed  in  a  Smithsonian  Institution  Bulletin  of  the  Global  Volcanism  Network  (Vol.  16,  No. 

3,  March,  1991). 

Comment:  A  more  fair  comparison  of  the  noise  of  a  whale-watching  boat  compared  to  the 

sounds  expected  near  the  shore  from  the  ATOC  transducer  would  be  to  locate  the  whale¬ 
watching  boat  at  the  same  distance  from  the  receivers  as  the  ATOC  source  vice  showing  it 
directly  overhead,  as  presented  by  Prof.  Jim  Miller  at  the  Santa  Cruz  Public  Hearing  of  January 
6,  1995. 

Response:  The  comparison  presented  by  Prof.  Miller  at  the  Santa  Cruz  public  hearing 

was  to  discuss  the  sound  heard  at  near-shore  diving  locations,  not  to  directly  compare  the  output 
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of  the  ATOC  source  to  a  whale-watching  boat.  The  ATOC  source  was  clearly  stated  to  be  a 
more  powerful  source.  Its  positioning,  far  from  shore  and  near  the  SOFAR  channel,  was  also 
explained  to  have  been  done  to  achieve  the  required  transoceanic  transmission  distance  with  the 
smallest  source  possible.  This  location  also  minimizes  effects  in  the  near-shore  areas,  where 
marine  life  is  more  concentrated. 
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ISSUE  19:  FACILITY  CONSTRUCTION  AND  REMOVAL 


Comment:  Describe  the  current  plan  for  removal  of  ATOC  facilities,  including  schedule  and 

factors  which  might  impact  the  removal.  How  does  the  removal  of  the  ATOC  facilities  mitigate 
the  impacts  of  installation?  What  constitutes  "economically  and  practically  feasible?” 

Response:  The  physical  installation  of  the  cabled  source  is  judged  to  be  generally 

benign  to  the  marine  environment  Any  physical  alteration  of  the  sea  floor  would  be  minor.  The 
ATOC  facilities  have  been  designed  with  recovery  in  mind.  The  VLAs  are  moored  with  an 
acoustic  release  which,  when  activated,  separates  the  array  from  its  anchor  (approximately  1724 
kg)  of  iron  railroad  wheels,  allowing  the  array  to  rise  to  the  surface  for  recovery.  The  iron  left  on 
the  bottom  will  eventually  decompose  through  oxidation.  The  acoustic  source  would  be 
deployed  with  a  recovery  line  attached  to  a  float  with  an  acoustic  release.  Once  released,  the 
float  takes  the  line  to  the  surface,  where  it  is  recovered,  attached  to  a  winch  and  used  to  haul  up 
the  source.  Both  the  VLA  and  the  source  have  small  “footprints”  on  the  bottom,  so  removal  of 
these  units  will  have  minimal  impact  on  the  seafloor,  and  will  basically  reverse  the  negligible 
effect  of  their  installation. 

The  subsea  cables  can  be  retrieved  at  the  same  time  as  the  recovery  of  the  VLA  and 
acoustic  source  units,  as  the  cables  are  physically  attached  to  them.  Recovery  of  these  cables  is  a 
relatively  major  undertaking,  mainly  due  to  the  fact  that  over  time  the  cable  would  tend  to  bury 
itself  in  the  soft  bottom  of  the  seafloor,  and  where  not  buried  would  have  become  encrusted  by 
marine  organisms.  The  cable,  and  its  intertidal  encasement,  is  a  benign  system  and  would  have 
virtually  no  impact  if  left  unrecovered.  However  any  effects  of  laying  a  cable  on  the  seafloor  in 
terms  of  breeding  site  alteration,  or  bottom  habitat  changes  would  be  short-lived  and  the  removal 
of  the  source  cable  and  the  return  of  the  sea  floor  to  its  natural  state  would  offset  any  short-term 
effects. 

Every  attempt  would  be  made  to  remove  the  cable  and  the  acoustic  source  from  the 
seafloor.  Nevertheless,  there  are  some  factors  that  could  make  removal  "economically  and 
practically  infeasible."  These  might  include  loss  of  the  source  itself,  extended  unfavorable 
weather  and  sea  conditions,  or  unexpected  sharp  increase  in  removal  costs.  The  latter  could 
result  from  increases  in  ship  leasing  costs;  expcinded  costs  for  offloading  and  dry  (on  land) 
storage  of  the  cable,  or  could  result  from  expenditure  of  project  funds  for  emergency  or  higher 
priority  activities.  Finally,  removal  of  the  ATOC  equipment  might  be  forestalled  by  the  takeover 
of  the  system  by  another  approved  project  or  a  follow-on  experimental  program. 
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This  is  a  good  poiiu  10  noie  (hai  while  1  am  a  member  of  the  Socieiy  for  Marine 
Mammalogy  and  am  iiucrcstcd  in  cciacean  behavioral  ecology.  I  am  trained  and 
employed  as  a  biological  anthropologist  (PhD  Harvard  University,  1985)  and  have 
personal  financial  motives  here. 
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a  strive  to  continue.  It's  wood  for  a  hungry  fire.  ATOC  said 
they  would  stop  theiv  v^search  altogether  if  the  transmissions 
are  found  to  hurt  wildlife.  I  think  not.  if  all  this  money  and 
time  goes  into  such  a  project,  the  workers  would  need  more  than  . 
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cases,  evidence  for  significant  impacts  docs  not  exist  because  no  research  Itas  been  conducted. 
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Coats  (compared  with  current  proposal)  ;  SOME  DETAILED  COMMENTS  ON  ATOC-CA  DRAFT  DEIS 

1.  Some  additional  engineering  work  (2-42).  By  Hal  Whitehead 
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Atoc  it  would  take  10  years  to  gadicr  sufTicicnt  data  on  global  wanning.  Many  of  the  world's 
most  renowned  climate  scientists  now  agree  that  we  can't  afford  to  wait  to  take  action  against 
global  warming. 
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clearly  stated  as  taking  priority  over  other  concurrent  studies.  For  example,  we  affect  marine  animals,  we  strongly  encourage  use  of  the  sound  source  only  during  7^^ 

would  hope  that  opportunistic  study  of  sperm  whales  in  the  region  would  take  >  periods  when  mearungful  and  comparable  MMRP  pilot  data  will  be  acquired,  i.e. 

priority  over  the  study  of  California  Sea  Lions  —  which  in  contrast  to  sperm  whales  during  daylight  hours  and  also  during  periods  (which  may  occasionally  include 

night)  in  which  tagged  elephant  seals,  large  whales  or  leatherback  turtles  occur  in 
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conununxcacion  eyscem.  Independent  researchers  now  agree  with  my 
speculation.  This,  combined  with  the  obvious  SONAR  capabilities 
of  the  ATOC  eyscem  lead  me  to  the  possible  D.O.D.  involvement  ii 
Che  project.  In  my  own  mind  I  have  come  to  the  conclusion  that 
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completely  confined  within  the  deep  sound  channel  as  it 
es  the  Pacific  Ocean.  Unfortunately  it  will  spread  to  the 
s  layers  where  almost  all  life  occurs.  In  section  4  page 


w  c'  V  ui  m 

Q.  0  u<  a  C 
3  Dl  X  (QH^ 
Q  41  *0  4)  U  O 
O  9  tJ 
ji  ^  to  « 
iJ  >,9  O  UO*^ 
^  U  CV  4)  Q  m 
Ai  4)  O  3  H 
<*0  C  Vi  <  jj 
O  9  Qi  O  O 
•  01  U  ®  Z 

O'M  O  9JS 
9-m  aJS  >  iJ  • 
O  U-H  jj*H  J3 
c  9  V  4J  O 
9  >  9  iJ  0)9 
JJ  ^9999 
O  C  ;0  3  O 
9  o  X  CO 

•xy  9  tj  JJ  0*0 

JQ  9  9  a 

01  9  9  O 

C  9*0  9  3  9  U 

o  >  c  a  u  9 
o  9  Q,  O  fli  to 

JZ  iJ  9  JJ 
JJ  JS  u  o 
o  O  41  V|  (Sd 

u  x:  o  0  o 

O  ^  O  r-t  o  >, 

•M  3  *0  'H  O  •-« 
(U  o  C  g  9 
O  9  0  O  J3  4J 
OO  Vi  3  O  U  <d 
9  *-.-0  3  6 

>  >,«  NO-M 

£  <  ^  U  o  X 

01  03  M  9  o 

C  >  9  Vi 

•  j:  a 

u  9  £  9  9  U  ^ 

9  0  0  0133  9 

o  u  a  o 

0  0  >M  c  ti 
^  u  'T3»-I  «S  o 
U  c  IM 

M  9  9'M  3  >, 
o  Ji  9  JJ 

-I  O  Ei3  (0 

9rH  Ui  >,k  (0 

0  6  0  9r-l 

^  'D  9  'M  J3 

10  0)  jZ  9  U  «M 

Q*  3  O  AJ  >  <-l 

O  O  9  -M  O  C  ‘M 
O  3  Vi  3  3^  3 


*0  «  00 

4}  Vi  o 

5  9 

9  •M  JJ 
o  2  9 
U  to  O  c 
o  z  o 
Ol  I  *-» 

9  c  x;  Oi 
>*M  CO 
•  ai<  vi 

9  o  Z  3 

3rH  O 

9  9 

9  >33  O 
>  9  aJ  > 
0*0  U 

U  IM  9 
aCM  9 

O  'Vi 
9  9  a 
Vi  9 

M  9  u  o 

9  ^  U  Ai 

3^3 
-no  O  3 
*0  9  0 
9  9  C 

C  X  Vl 
0  9  JJ 
9  JJ  >f  U 
U  9  9 
O  M  U 
3  9  -U 
9  O  £:  9 
J3  9  3 
jj'o  e 
C  G 

01  9  O  9 
c  a  9  3 

•H  9i-< 

u  O  JJ 
U  9  U 
a  u  u  9 

a  9  9  Vl 
g^x:  Vl 
'H  U  O 
9  0  O  • 
•M  Vl  >, 

0  9*0  9  9 
J3  3  Vl  'O 
V  ao  9  O 
0  9  u 

9  9 

u  6  9  C  jj 
9  M  *0  0  ’M 
C 

»-•  JJ  VI  3 
9  U  O 
JS  ••M  C 
u'O'Xyjii 
C  9 

a-H  u  9 
3  3  0*  3 


sn 

jj  jj  o  d 

a  x:  c  *0 

o  3  o»  -H  c 

*0  O  3  JJ  JJ  o 
0  3''***  9 

>1  C**^  N 
O  9  O  O  X  U 

ij-n  9  3  9  O 

01*0  *M  c  N  9  JJ 

3  9  0  0*0  Ji  U 
•H  •H  -H  9  JJ  3 

Qi'M  9  9  O 

O  3  Vl  *0  CO 

'M  9  9  *4  ^  ^ 
jC  9  VJ  JJ  9  O  9 
9  9  9  3  JS  G 
iM  3*M  9  -M 

>,  o  M  O  0  u 

>  9  3  VI  0 

9  9  *  ViTJ  X 
9  U  Ob  O  9  > 

3  Vj  6  Vl  9r^ 

0  0  _  5  0 

^  U  9*0  C 

9  9  S  3  Vl  O 

•H  9  'M  O  9  9 
c;  3  X3  9  Qtvi 
U  9  VJ  O  O 

9  vl  *9  U  Vl  Z 

§9X3  3  9  a 

X3  3  9'f-i  >% 

0  3  9  0  9  0 

O  V)  9  Vl  J3  a 

9*H  u  OiVI 
'M  9  X  «  >1 

^  ^09©* 

9  >iO  QiP’H  Vl  Vl 
Oijj  ft  9  9 
9  0  9  JJ  u 

U  ^  to  9  ecu 
OJi  't  9  0  9 

3C30X:0X£ 
crj3  9  C  vl  u 

©  U  X3  ©  VI 

Vi9iJ90.OX0 

VI  0  -H  JJ  x: 
9  ©  >1  JJ  x:  VI 

VI  Vl  CTTJ  9 
©  ©  'O  9  'M  Vl 
©  ©  9  -00 
^  V«  jJ  to 
»  9  3  'M  9 »— I  0« 

O  C3b0  ©fM  9  "4  VI 

9  0  3  >  £  © 

^V|J«90I99C 
<  Qi  i«i  C  'H  >0  9 
(j  -w  Vl  ,-1 

©•M  cx:*o  o  a 

Jj  rH  9  JJ  3  3 
•H  X3  9  >  3  ©  © 
3  3  U  C  O  Vl  j: 
C7  Qi  O  9  9  9  vl 


9  9  ©  I 

©  Vl  jj  ©  ( 

©  Vl  01  O  9  JJ  •• 

JJ  3  3  *rt  9  t 

-10)  iJ*.4  a  TJ  O  < 

c  c  9  >  £  9  o  ; 

9  9  giM  I 

>i'M  >  VI  ViX3  •  0  E  < 
Vi©-^uu  axs-M.^  -1 
©'O'O©  93VI9  9 

U>  <M9^g  i39JJ( 

■•H  9  r-4  «VI  x:  -M  •M  ^  o  jO  9  t 

jj6  OOjj»-*Cv<i-i  o>*' 

9  9  -  E  -HO  ©I'M  ( 

3  9  C.VI^  9  6  >  t 

Oi-idOOwjQ  VI9-M9 

O  39X39  03'-433< 

<v»3  3  *0  J3X3  *1 

9  Ct-ivi  JJ9  >11 

CJS  09030U  99t 

9  JJ  0»  9  O  -M  >,M-i  JJ  ( 

e  339939^1X3094 

3v>‘-<0_^>  Vi*H  cut 
XCjj-»4'09jj9U'O  -m 
99v>'0J3*M©c©9Ct 
r-i  U  U  a  O  >,0.  JJ  .-4  3  V 

99J33  r^vi  UX:E< 

■•4  CV—i  Vi'0«-«9  O  99jj  El 

ija>oiM~Hx:3J3'M  oc 
39  •h  333vivi<m>viU£ 
9  .<T3  O  9  O  ( 

149*0  j399vl>«  O'* 

OiJ9f-i90  CXf^OvtJJ 
Q.-M  U  O  9  3X3  O  C 

•  33Vi©9DIC0  9  01*' 

0'0©3>i9  '*«acx 

*0  -MC  OEOvlr^g-^l 
9  9  U9ji!3-'4X3 
'^X3©ai3a  VIC3  Vix 

VI  {:^*^9>1  r-lUl 

-4V>X9^  f-iV4‘0'09 

VI99  vIUC03'MU«vi: 
3  *3 

3  E  ©  3  ?4Vl  O  01  C 

O  >«'-<a'0Vi930X4t 
-iviO  '-439OV1  ^Ci 
VI  •'4X  <>0090090  *Mi 

U  3  3  U  3*0  ©x:X3J3  t 
9  9  M  o  0  O  >tJj  U  JJ 

9^  -H9  3vj  >t 

-vl  VI  u  U  C  O  X  tn  •  t 

9X:93©9>i9JJ0a9  I 

XJCOOiS  33  > 

9  3vi  3*  999*^0 

-•4  >  viMx:aoi3cx:vit 

■  >i9  90jj*mE-i9( 

9  9X3  OiM  9<0  9  vH  J 

Vl  u  u  9  9  0  >,9  •  3  : 

9  3  *0  0  U  *M  Olr-I  X3  JJ  6  c 
x:9©  3vi9C^  030 
u  >,>,jj  !0CX5*m.^C9  U 
00<*.'C9viX49a*r*«  'T 
f^3C  -^Ovi  Viai90'nC 
r'J3Cx:»^0'«90UViS< 
<  9  9  Q«QtOjaa.O  a9«i' 


tJ  ©  0  9^ 

©  -vl  3  a  3  OliM 

3  ©  'v*  9  to  "O  CT-'H 

H  3  3  9  0  3  3 

J  "4  >  X3  9  Vl  9 

I  Vl  >  a  M 

©9999  jJ 

ax  >  JC  w  -  3 

0  j  9  M  vH  3  O 
Qr-i  0-Cl-i3  -<  ox: 

0  3  to  3  *0  U 
3  to  •  n 

003vi*  i9tO>, 
j"4UC®r-iU4J'n 
SJj39»r'sVi93 
3  0  V#  3  -4  VI 

“Z9-vi0‘*40viW 

x:  XI  z  o  9  3 
n  >tvi  9  9  © 

o  3x:>iOU-vi  3 

tiai03Vi©QU-'^ 
e  -<-•  ©  -vl  p.  uj 
3  >,  VI  jJ  <  © 

9  9  v'l  9  ca  0  9 

-I  Vl  VI  >ti-i  ©  p  9 

<4  ©  ©-'4X  a  jz  ft  J2 

g  VI  3  3  u  x: 

J  3  o  *0  >,  cr  u 
0-43©  TJ  9  '*4 
SX>9Vi93X:© 
z  ©  ©  x3  9  JJ  x: 

©  U  >^JJ  vl  JJ 

J  x:  a  9  3  >1*0 

Ojj  X30d93Vi 

Z  9  X  3  x:  o  o 

jcx:9*-4ij 

•H  VI  x:  >»  < 

3  Vl  9  T}  u  a*  ©  - 

903  j339(tf£© 

Jv409jJJJ©«993 
90-^9  OO)  ViO 
-I  £  3  3  >1  ©I'M*!-— I 

^£>-4  9X3931-1  VI 
goao  149  ©U 
3£0©'T3x:  -£0 

J  x3  ©  dtJ  w-M 

9^  VI*'4C3J4VI 

J  3  S'©  0  3  9  0  X 
g  O  ©  <^4  ©  © 

3  Vl  s-'4«vi'©ojj>  3 
“iOmVjim  c  c  O***^ 

£  9©909iJ>» 

3  -  a  -4  ©  9  E 

g'M'k,  >i99Vi3 
30Vi©>M>,(a  V1V4 
93©  9-'4M©© 
B*  3-<HO'Oe9i4'0 
:>|V»'-IV|  Ov4r-l-^ 
'OU9©>,3-'4  90 

i3C9>aoe  c 
3iJ99*UOV|.^30 
:C0(/}X39Eu99U 


9  © 

©1  -9  X3  > 

3  9*0  5  U  3  © 

-4  3  3  jJ  3  ©  £ 

0  C99ex:9H 
®®3  "4  XJ  141414 

JZ  9  ©IVI  9  9  3 

jJ  ©  <  3  Cv-l  ©1*'^  9  a*-H 

x:w-MO©o  9  o 
>,£4  <003'-*^  39 

*0  Z©l  'w  ©©.-iVi 
3  ■  O  ©  3  Vl  4= 

jj©'©9jJ'^EC3r-0 
9  Vl  3  ■'4  -H  •'4  9  14  14 

©  9  *©  9  14  x:  3  ■ 

ox:  .  x:  9  9  O'*-!  a  © 

VIQiiOJJJJO©  U©) 

9<Vi(J'V»J3'0©9  O 
9009©  £43J=©14 

e  Z  lii  Qb^  3  14  >  3 
J4  X  O  *  O  9 

149X:©©  ©93>> 

u  ux:  ©Vl  -ic*© 

©90l499©0i  99 

*n  jjX3  "4©x;®Vjg9 
O  ©  9  a  ©  O  -'4 

Vi3>t©*0Vin'0 

a.9X:ivi330  3J3 

<-4  9©0£©0  9 

u  a'O  E  Vl  14  x:  3  >  3 
P  ©--4  014914  *40 

£4  U  VI  U  O  Vi-'I  •'4 

<33a©-'4V|C©v4Vi 

09©x:vi3*'4x:a© 

©  E  JJJJO  14©9 

j333V|  9  3"4Vi 

i40U"4'O©©0©  o 
O  ©  3  Vj  TJ  -4  -© 

<vi'0'©j39  auacvi 
O©  u  3V|Ur4.*40 
tart  '©oai©©x: 

'M  0v4  >,0.3  ©ijx:©  9 
9a©ai*'4©'©©  j3i4 
0£3  ViE  -©>,  3 

ai*M  >  ©  o  VI  3  01  © 

>i>4a9  0'©93£ 
'©9'OU  JZ  G  •'I© 
©9  914  ©ICjJ  9'm©iVi 

9  JZ  9  9  C  9  0013 

O  US -M  090  99 

□1*0  v49S  TJ3©r49 
QiCOv4U9C-'4X^  © 
3*vi  ©9C3JJ  ©e 

9X<9m39  090X> 

3  U  £  a  ©  14  O 

©90©93EX:  viQ 

x:  E  VI  x:  o  dr-*  £4  . 

£4  a-r-ix:  o©3-4<9 

UVlr^Oia  003  © 

0Ur439U9r-4  Vl-r4 
©©©©©©U  90*0 

>vi*uuV4i-4x;V4  Ovi  0  3 
'vi'u9X:CU  309X14 
0©9l4309l4't3©W 


©  ©  W  0«T3 

sx:  1-^  ■  c 

-r4  JJ  (J  9  9  3 
Vj  ©.^4.1 

9  f-4  9  3  x: 
Q*i-4  x:  O  jJ  *T3 
X  9  £4  3 

©  3  44  9 

U  *  ©  O 
P  O  vl  3  JJ 
P  ©  U  9  9 
£4  -r,  9  >,  ©  0) 

<  Xa  -r^  C-r4  u 
3  O  9  jJ  © 
©  9  U|  E*r4  JJ 

J3  a  -M  3 
Vl  o  0  -M  -.4 

VI  *0  ©  X9 
©  ©  9  9  Q 

9  9*0  •'4  ao 
O  C  C  9  9  Q 
a  3  3  u  o 
Qt  o  Vl  © 
o  c  *0  OS  x: 
M  a  c  ^  JJ 
3  Q  9  z 
3  0  o  ^ 

9  0}  9 
>,  9  Vl  © 
C  "4  9  ©  > 
9  x:  ©  x:  © 
E  VI 44  u 


admits  chey  will  use  existing  U-S.  Navy  recievers  to  monitor  the 
transmissions.  Why  waste  expensive  hardware  they  say.  While 
studying  the  “Monterey  Mystery  Noise-  l  suggested  to  local 
researchers  that  it  appears  the  waveform  ia  quite  possibly  a  type 
of  communication  as  well  as  a  high  power/  global  sonar  system 
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proposed  (2*  cycle)  arc  excessive,  and  the  number  of  years  proposed  for  the  project  (ten)  missed  dau  points, 

is  too  long.  Perhaps  if  the  experiment  was  more  efncicntiy  designed,  information  on  glob.tl 
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reviewed  u  the  DEIS,  leading  to  a  prediction  that  growth  and  reproduction  of  shrimp  may 
be  impacted  at  exposure  levels  of  120  dB  or  more.  This  is  one  of  the  few  such  studies  on 
any  marine  animal,  and  there  arc  few  features  unique  to  shrimp  associated  with  heightened 
sensitivity  to  sound.  Yet  the  DEIS  concludes  “other  than  potential  minor  decreases  in 
shrimp  productivity,  no  direct  short-term  impacts  to  invertebrates  arc  anticipated/*  (4- 
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submit  this  work  to  objective  public  scrutiny.  This  is  regrettable,  and  is  unlikely  to  leave 
nonpartisan  observers  such  as  myself  charitably  disposed  towards  what  otherwise  might  be  a 
valuable  research  project  Even  this  latter  contention,  however,  appears  open  to  considerable 
debate;  while  I  am  unqualified  to  judges  the  likelihood  of  ATOCs  success  in  achieving  its  stated 
goals,  1  am  disturbed  by  the  number  of  (often  self'Confessed)  uncertainties  regarding  its  efficacy. 


V/ 

to 


X)  < 


1  'i  s 

4  ^ 

^  T~-  r-  f 

V)  s:  c  4. 

,  or  C3  <S 

^  4  I  \ 

dc| 

J1  ^ 


3^ 

r' 

0/ 

J  S 

^  s 

V)  _2i 
<A  <o 

7^5  f 

_!0  ? 

O' 

^_l 
5  ^  ^ 

?o  o, 

-1  1  ^ 

.  ?  5  ^ 

r-i^jj 

\ 


■  ^ 

4  -^1  ^  -i 

^tS  '^'I 

0_C?:  -t-  ^ 

v>  ^  ^ 

r---^  'i  i 
gFf  5j  -i 

^  ^  ~f  £ 

^H-'  S  4  ^ 

-£  4''5  4_  vi 

o-h  ^ 

^  O  I  ^ 

^  p  r 

l— _ %.  rv  S’ 

cs  ^  ^rr  o 

-  V- 

^  ^  I 


xJ 

-S'  v\  V 

I-i  ? 

s  , 

0  -5 


a^  i  ^  ^"^4- 

' — ^  'j '  r  P  S  't-J!~o  it-  s' 

.  r-3.  i  ^  -  I 

::  14  :  1 4 ^ 


7  ~  ^  ;  -^  a  _i  :  $ 

*3  v^  ■  5  ”— c  ^  ^  7  .  .  .y 

^  ^"14:  -4-  ^  ‘ 

-inj  ^  -f^ 


1 

4  ,-.  'C 


-i^  a  I 

J-7-  ^i\s 

K  ^  4  A 


I  /O  ^ 
^  C/  <3 

J  'O 

i  o-^ 


^1  'I 
U  ^  s 

^  o  d 


3  ✓^ 

-  ^ 


^  Q-  -^3  r*-^  ^ 

4^4  _r-  i  -y^-^  ^  ^  ^ 

4  8  1  w  Si^  i  ^  0  a:  I  4  i  ■? 


I  .  ^  ^  .7 

^  L^  "^'^4" OKi 


i  1  ^  ^ 

/P  .v^  >  • ' 


^  s) 


^  I A  T  W  ^  -i  ^ 

•'  aP  4 

4  b  4  ^  a  . 


tv-Cf-  I 

'0X- 

j:  ^4^  *6  ^ 

3  £||‘^ 

-  I 

^  0  ^  ^ 

ft6^^£ 

5  ^  ^  • 


;ii 


-d 

9  €  ^ 


3  o  £ 

!§-'  I  r 

7  o  ■§ 


i"4'6-if^ 

3;f  ir-i  *v 

^  I®  ^  c‘5  ° 

VI  ^  .  4'  5  O'  -  ‘< 
5^  .  0  7'  ^ 

v^W 


C>  v* 

^  5p  o 

|J'l^|sf  ^|| 

-^ro  0 

2  'S  ?  3  ^  ■  $1 1  < 

c  A- O  , 

g^q  ■  0-  ^ 

■yA  ^  (J)  ^ 

r^  77:  .  9 


H o  3^^S 

2  C  9  -g 

%-^  33^ 

C  31  >-0 
^  ^  V  c  "1 

(y  v  r^ 

O  ^  O  1  do 

c  4  o  ev  ^ 

^Klii 

I  ^+-  A 

C  *13  ^  cy 


^ot 

c4 


14 

11^ 


CO 

CO 

I 

O 


CO 

00 


o 


:  O 


O  ^  (P  T'O  TJ  ‘ 

iSiS-«  .S’!! 

Q.  c  ^73  9*«>SC0-_e 

^  eg  s-c  a  s 
^  £s  c  «f;So 
’(oa”^f  2°  1 8.S  2 
i!»^S  B'  i  •■^  S  a| 


a>  Q.  <D  S  <0  V)  Q 

5  £  •£  5  c  _  o 
E 

^  ^  JZ  <0 


•Ce  ^^  O  ^cdSto 
SJcvi^'SSoSiow®- 

Q>  S  ^-3  S  ie 

'**  ft  9  Q>»  2 

|,3'-2§|af|f«| 

®  •■?;  *^  2  5)..^  e-S  2«ir 


Ei3 


^n®S-5mi?4 

^5jli^lil|ai5 

8'2.gl^<'g-S2  8:fa  8 

§i|§2||fe|§-^2| 

3^  ®-s2»2S*T3S 

■s  p ';^3  S  g  g  g-g  >»g^  V, 

!  2  wo  Eos  S  52  £ 


o  0- 

—  ^  nr  ®  O)  ® 

ia:5c-gi 
11  2  s  O  §  * 

£  &  a>  9  p  c»£ 

€|>«f|'st 

9°-n«  “a 
S »  8  OS 
^■5  =358^0, 

f*5  >2  2  ig'  E 

fs^li o 

®  A  ^  ®  O 
S  ®  5  "O  P  ir 

■gss^-s" 

|i3s§§is 

IfSs  ifr.  8 

§jy  ^  "  0)5 

cOqoo^ow 

•«  a  «  "S  i  o  g 


S  J5  o  ^  2*P 

P  ^5  C  T)  2 

^•i  £ ::  S  o  ®  g 


®  A 


E 

CO 


'O  A  ®  O 

2  2  0 
(U  o  ^ 

is  X  A  ® 

eP 

fc  o  c  >; 

•o  ^  A  o 


®r  w3>^-S 

■Q  A  ®  ^  a  5 
i§»si8o5§o^o 
A  ®  5  6  o  Q  5  ®  S 

go  A  ®5*S*®  3  ®  <  s- 

5al2  ?ii 

^  c  w 


>c  ®  ^ 

^:i|s8-fS|looi 
®  0*5  “Is  *  H  w  ^  3  2  S. 
5  a.|  d.f  a  s  a  S  a  «  s 

"SjaSj: 

Acow^cotju3*x^ 

a-f  ss^^as  s  i-S^  3 

aS  oiSs  §■§  R  "*  ou  CT 

iffiS  82228  <a  182 


k '? 

Ss8sg 

o  3  H  2  _ 
!?<*« 
o^|l2 
-  c_  y  g 

a«  °Q?I 

2  o>o  ^  — 

A  m  M 

-ts  -  2  ® 

ij  5  A  5  3 
w  ®  s  (D  7 
O  .  c:  5  A 

«c  -a  ®  Q  ^ 

“•I  Sl|  I 

*0  A  A  5 

c  J3  iT  ®  m 

*® 

<2*  -  O  A  *- 

5  -Q  E  “O  ; 

A  A  ®  <0  A 

"  f  S’  o  o 
o 


0 

k 


C  A 

o  £ 

38 

is 

ai 

A  O 

s  ^ 

A  iS 

w  A 
O*^ 
o  ® 
E  S 


A  *0 
E  ® 


£•^3  _  ^ 

«  S-2  ‘  _ 

®  ®  ^-5  *  S  ’c  3  o' 


S  0  =  0 


^  rS  S  .i 

53°2^coOafi-S 

2"oo  ••i^sta- 

es®c‘^es”o^a 
a-^  o  SfSS  S  a  o  3s  S 
S^-^-SlSSiaSSr 


*3-cqj5<5wCl2®a 

?2cl'®"¥iSS^8a-o 

^=o||?|2iJs§i§: 

*3“a,lg-s“a.oOo~P 


“  s  0  a; 

2  »  ■  S  o  “f'S-am 
-ooSgo.aSSoo'® 
spi§l;:ig9i-5 


55  w 

^  A 


“ S^SlI 2  2I ® 

"•*?  _  OO^AAOS 

LE  §S  S  as 


*2*  S'-l  5  * 

O^-g^c  C“5=raa5 

ag*  .;--«o2os~£ 
o  tr  o>o>  ^  o  .  t»  t 

^  0  .5  o>  c*s=  s  2  "O  A  A 

■  2  fc '- 1  >.a  8-2  o. ,. 


8.X<CaAaaa:=  n 

:=C  ^A>3®  0)p 

•i£||lS£oa|z 

22«o>®  3  a,  S  5til 

“  W  o> -J2 -a  S5  ^  i:  A 
5  T-  9  S  -c  E  ij  2*  A  ^ 

i^-aoS/XsRo'^P 


af  a  3  ®  I  .S  ®  f  "g  ^1 

kiP  aUJ  52wS5mo^ 


3  ®  9  A  e 

■3  2  o  I  3  1 


:  T3  w  X  ^ 

J  ®  o>  (0 

*  o  6  Tf  5 

"I®  ”2 

</>  S 
®  o>>  OC 

(3  i  • 

^  Q  Q 

>  ^  m  00 

>  o> 
^  <0  *0  ^ 
O  CQ  C  . 
C3  <3  <0 

q.  .2v  e 

H  S  e 

^sz  o  ®  W 

O) 

<D 


mi 

<  ®-iQ: 

!|£s 

•35  o  2> 
<°€# 
2?5  Se 
i  -s-s 
loaec 

•3^-s  = 

3  a 

2  3 


9^  ^  ^  O) 

O  ^  c 

feE5  8 

a  g  5 

I 

I 

^  i  '3  i 
w  S  3  5 

c 

c  Q-jg 

l«d  I 

sii  ; 

c  ^  >  S. 
Q3S  ^ 

•=  a  «  ^ 

'|I|S“ 

I  “2®  S 

S  Zl  CL  &  c 

T  »-  ™  ’3 

ow=  S’o 
"®>S2: 
g-  §i^-j 

S  „•  5.-i  o 

«  9  £  a.  . 
300.  C0| 


2  "  = 
2  2  6  JS 

pH 

Sts; 

S.O -s  s 

j-oiu  n 

<o  ,*45 

JO  81 

.  .9“:  >, 
“3  3  g  g> 

?  0)  (L  o 
=  lE 

2  ^  ? 

ISsS 


*.=  -  CD  . 

c  <0  P  <D 
(d  c  c  c 

<€  =  S 


§1- 
2  O  CD 
O  CO 

si*' 

*5  «  o 

.  ^  cd 
Z  M  £ 
i  ®  E 

-^2  5 
afs 

™  8  S 
c-BS 

IS  C  <D 

Q.  O  0> 

gs  § 

u  n5  u) 

« 

u-  e  c 

>03 
>  O  O 
®  OI 
jC  tD  OJ 

o  g>.s 

.  O  (D 
Q  W  2 

®  5 

<d  ^ 

r£  c 

“0  5  g 

Ci  jc  75 

o  5 

J 

O  Q.I 

0)  £  £ 
0)  3  5 

CO 

o 

:s 


CDT3  • 
C  C  ^ 

S  ®  Ol 
.1  2  8 
*1  r 

«(>  w  •§ 
o  o>  2 

ii“ 
0.0  “2 
OT  O  C 
<D  m  Cd 
X  C 

«  o  8 
§SUJ 


0  0  2 
^  CQ 

III 

^  S  8 

td  o 
>  V3 

■O  o  o 

§  ■=# . 

5  !• 

J  S  o 

5  Q.T3 

— J  J5  C 
I  O 

C  §  ^ 

3.0 

P  (D 

O  ®  3 


£  £  CO 

2 -S  8  Si 

8 

5 


2  o  ; 

8  I  * 

S  ffl  5 

c  o 

1  ;  ' 
;  s  , 

±S  0 

C  o  2 

2  r^  o  ■ 
P  -a 

>  b*  <d 
®a>  B 
6  : 
2  ® 

■ 

CL^Z  • 
g?  2® 

ScP®- 

C  ^  <D  , 

Is  r»  0  . . 

E  o  -c  ®  ■ 
gt  S  H  ^ 

“■is£‘ 

o  g  §?  ^  t 

-?5c; 

iUH.<|t 

ill’s- 

1  t  ! 

2  2  : 


'  <p  g  <0 

1  8  2  2 

i  I  °  2  3 

isSl,  .| 
i  £?^5f 
.-=?  g”  ® 

5  5  ^  g  ?  "S 

i  2  Q-  ©  °*  i* 

>  B  %S  .c  *0 
ji|c f| 

.  OJ  <D  ^  *3 
;  C  W  O  ;a  C 

s^lS: 

if  8  5^8 

5  raoc  c  §-2 
i  S  —  9  ID  <D 
'  c  (d  o  X  £ 

|.S2|S 

'iflii 

!  5  oj  S.  ®  S 

^  o  o 

sg’Sf2r 

’C  td  TD  O  ^ 

>  O  JC  O  V 

:aj  5  ©X 

^  g  c  ©  ^  t;;  o> 
®  ©  H  S  X  oj 


£  o»  ^  ^ 

g  S  H  .5  H  UJ 

•2  8  2  ®*  ^ 

o  ^  o  X 

s  s 

©  © 

Z  Z 


3^.  i 
ifS  o 

.  5d>B 

Q  vf  ® 

coISl'S 
I  £§  S. 

O  3 

O  *3  i  S  I 

5-g  .9^^: 

X  ©  c  >  ’ 

£  ©  .  -  .  , 

li  ; 


V.. 

^  Q 

®  am 

i3g 

1. s§ 
(L  3? 

“■15  i 

2,  to 


^  s 

Ob  ° 

T.a 

SI 

i  o  ® 

Is’ 

M  a 
«j  3d 

(3  «im 

2*19 

5-i5 

-.Q  w 
©  1^  2 
c  •*»  ® 
£ 

© 

X 


m  C  C  3 

2  —  ©  a 

I  J«  a 
C  w  s  I 
loss 

1  ^1  = 

2  o  T 

•—  A  .Q  S 

-P  O  © 

JS  ©  -I  £ 
jz  c  *■ 
—  o  ©  © 

§  ?  c  £ 

3  ^  S  - 
<0  •  ^  ® 
c  2  ■§ 

«  ®  C 

iS«|  2 
?£J  ©  3 

N  CM  43  -I  75 

^  ^  o  w  o 
®  ©  .c  w>  4S 

5  5°^.  i 
8  a  1*1  8 

f 

•2^  o  ©  2|(d  ^ 

aos  <o I 

SaSii^g 


'  Q.  c  § 
OT  .9  -2 

in  -s  -S 


=  ^  >h‘2  <  2  -ts  •-•  o  g. 

^  2tri£2- 

®  Sfe®  ©Si  ©  9>®  8*3 

0>0®«^2<DpS><7>© 

^  *5  ":  ©  2  22 -S  1  ^  ^.<2 

d8*^2^-ji^^c7d 

-j2“^c®I3g2“3©> 

>*©  ©2->-gcoco*9  oO 

£  £  ©  J3 

©  ©  CD  © 

XXX  X 


s  c» 
.  •  o  to 

CO  ©  ^ 


“•3ag:=4 

c  3  Q.;^  0 

,  i  ®  O  X  E 

o  ©-p*^  i 

sfe^ 

-2  5  Q  © 
©  ®  S  3;i3 
E  5  O  ffl  ® 

s  E 


o  o  5 

®  s  'Z 

■o  .  ^  OI 

©  a.  ©  c 

>r  Q.  ®  =o 

©  c 

• .  ^  £  © 

.=  -  S  -J 
o  8 
£  9  o 
P  2  2  5 

►  o,  ©  S  '55 
2  %  9  © 

-Stic 

©  2  8  ©  <c 

13  ©  ©  •=  GC 

f-g  g»  o< 


Q  .-tS  O  -J. 

©  o  O 

I  S’^fp 

S4  g*15 

g  2  I  £  .2 
”8|  E3 
o*^  S;z| 

*  d.  .2  1 


w  o  ei 

•5i3“: 

'  O  <55  © 

©  o  c 

.'^©  s 

..2|S 

3  o  g 

‘  ©  p  2 
£  C  P 
§*.5  T3 

ui|i 

■D  ©  <3 

©  --  © 
C  -H  ^ 

j2  §  o 
c  *£  o> 


sI’s-“ 
1 .811 


2^d  -  i 

,-75  3*©  -g  o 

5k  ^  ©  2  ® 
©  0*4*1  C  f  3 

>  —  Q.  ©  '-' 

2  ^  .  ©  h— 

tn  ,  ©  £  . 

©  S  ^ 
81|€  O 
P  5  5  0.5 


£  ® 

8  ©  p 

s  ®  © 

^  o  B 

:io 

1  o® 

Is- 

•3  9->  . 


^ooyman,  G.C.(ed)  1989.  Diverse  Divers:  physiology  and  behavior.  Berlin’  Sorinaer-  Population  structure  of  daytime  surface  swarms  of  the  euphausiid 

Verlag,  200pp.  •  h  y  ■  Meganyctiphanes  non/egicalrx  the  Bay  of  Fundy.  Mar.  Ecol.  Prog.  Ser.  18:241-251. 


a> 


^  00  w 

y  Q. 

S  cR 

<U  c  ^ 

2  a- 
,  05  .3 


I  c  OS 

£  <0  (-2 

8 1 S I  B 
=  s°i « 

«  S  ;-■  Q  fi 

Ii4i§ 

S,..^ 


sfl  s 

^3  75  *5 

S-»5<5 

°|l  gg^!-! 

•o5“" 

Ssjj. 

_-co®«*2=s2cdo 

^  c  g>  Sr'S  -S  S  .  o 

q}  ^  <0  o>  C 


0>  ^  ’ 
sei&s 
g  w  s  3  c 

•g  ®  s  Q  a 

§  -2  i  <•  1 


5  .  o  o» 

^  ®  i2 
•S  «5  ®  c 

Ghs.  Q.  CO 

vT;-;.  o 

—  r-  V>  — 

Ssr ®  g 


scrg  « 

§75 

§  w  S..id 

W  OL  w 


®  •-  a®.  S  S  s  M  E  H 


fc'l  o  "O  O) 

3  X  C  C 

3  o  n>  j:: 

■a  ^ 

xj  9*  -  “S 

c-  c  0!  a 

m  -fS  o  3 

(0  c  0. 

u)  .  ®  O 

2  a  c  o  ® 

e  S*  Q  w  5 


l?i“fllli!r  tPli  , 


“■iSolSg-rfgSff  ®S‘riS2TD-- 

®5>,*c®505p-^*o2S^<a:^ 

®'5--a««X  .9^'3^CQ.T-(a  5 

®03C0  .-3^w.S©0^ 

EO<co  ®'5scD$73*§'Oi5  §-3  g  ^ 


52co®<3«SQce? 

I  So  -R  -go 

S  ®  vT  *^  g  O  g  in 

■I  85(1^ 

o  s  g 

05  CO  W 


(0  _ 
>  £i  X) 

o>  ® 

CO  -Jtf  *- 
:f-  O  W 
»  CO  ® 

5^1 
”  e€ 

r:  3  o 


o>  P  ui 

c  o  to 
S  o  a 

1:1^ 


8  l5S<,ig5 
S=-S«5^.0granCj3cS  =  <D'o'-«J 
*5  *H  w  S  s  a 

w  05  05  3  5  5  5 


’dilsfsit 

3^2  =  55  c)i 

.  iS  „  o>  S  n* 

=  B 1 1  O  c=  8  £ 

J'§-i  S  OrrfpS 

5  1  S  5  ®  ^ 
z  ®  3  3 c  5 


■  2  ®  ^  S  ® 
S  «  §  2 
ggTj^ 

3  g5  S  £ 
2  3  o 

§  o  cd  ,2  O 

s  ^  <ii 

■«  2  ^  °  g 
S  S5  o  g 
a>  0(3  S 
®  1 

d.^  . 

1*^  t“'5‘ 

«  gw  g^ 

3  3 

o  o 
>  >- 


■  "B  ^ 

®  S 
^  fe  o 

®  c 

oi  -:>  .2 

1^-  ^  o) 
.20 
a  .  *- 

r£  O 

III 

2  g>o 

3 

O 

> 


®  £  "O  <D  : 

S'-  ga5°3 

.2°  “8*5“ 

<0  n  6  C  m  -2 
-c  .£  v>  ^  .9  £  U- 

fit- l||i| 

O  9  C 

0-0  P  c  .2  e  S 
8  S  6  s  ■o  «•§ 

O  CO  O  —  M 

<5  t)  o  jx  2 

oj  ®  ^  o  fp  c  e 

3  .M  9  ^  ®  M 

d  M  a—:  GQ 

O  2 .2  to  w 

-  S  2®  m  ®  §. 

■^2  5-92 

c  .  p  <0  o  P 

°  «  5  3  ®  C3  I 

So  2^1='' 

c  >  -2  £  -B 

o  ®  .  c  2  2 

I®  §adS® 

S'®  'io  'b  ^  c*? 
g  =  N.'  “  ^  1  S  ^ 

gl^<l!il  , 
s  s^-o-s  ®  =^s 
°  o3.5|S  i  S 

c  ^  CO  t3  O  X  S 

O  m  ^  w  &  «  I 
■J5Qr*-CwjS.C 

.acw2^"^S*®  J 
®2j§o««S^ 

88®C 

0.  <«o^3^9-«ca^ 

“ g-ss 

t--  S  ®  a  5  <5  L 

®  5  af  2  m'isS' 

iS  B  §•  f 

O  CL  0-  a 


o  a> 

8  S 

2  Q.  c 
®  Q.*“* 

^  in  a> 

X  ®  fO 


lal®  53  §g||lla:?gf  t 

'"S’  So  in 

^  ,/f  •  ■“  ~  r  >  g -'■i  w -a  M  Q-F  Z  _ 

aSsi  ®  S^§®®|«d®B  I 

“^cSawOBod-sg"  s 
”M*“  ®223S£'3;;^c6“  1icc 

.aj:|«  ■  S.:  S  e  *•§£  £05  2  c  ® 

5m^’oco®  o  O  g-2i<:  |E  nj  jjj 

a2"oSar®s.«Q.f^a:i.s'"gcs 


njO  =  ss-UQ 

Px_i  —  o  022.0  S 


o  S  ^O  flC  H  T  o  ■  c  ^  d  ^  C  '5 

1  §  I|§‘^?§^s“aa|t3|a 


±3  J3  S  CO  C  -Q 

^o2j.c  •_L<oO^ 
ow-a<o  o><o<9  o®  5 
^a.oicacwc»5ocL 

®  slss  g  0-2 


|sl^ 

S'"  „  ^ 

ssil 

■S.-5  1X< 


2.  C  -i  tn  U* 
a  O  .  ffl  _: 


-  ©  x>  m 


_  2  _  (S  w 

9?  .  ^  2>  <0  c  ^ 

1  |.#2  ^  lo 


•°§d 
"U."  -5  TO 

->'Ss 

tf 

fTJ 


California  ATOC  DEIS/R  conuoents  California  ATOC  DEIS/R  Comments 

January  31,  1995  January  31,  1995 

Page  3  Page  4 


0  H 

3 

c  c 

p 

OH  H 

0 

0  0 

C  P 

H  p  a 

c 

a _ < 

MO  0 

010  U  0 

3  9  » 

^  fi  H 

CH  OH 

u 

p  0  < 

MP  0  P 

H  3  wp 

0 

p  0 

-<  a  p  p 

0  0*  0 

•>%4 

0  0  { 

MO  a 

nc6  OS 
<  « 
o  u 

O 

>4 

0  0^0, 

9  10 

gag-: 

H  pH 

0  d  pH  • 

>  ^  0 
9  fi  -P  0 
« 

O  0  O  ^ 

*0  S  3  • 

OEM 
pH  W  O  O 
pH-H  Vi  IO 
0  >«H  H 
JC?  E  ^ 

U  Kl  C  VI 
H 

E  E 

O  OpH  K 
•H  0  . 

P  pH  fi  Ok 
0-H  O  • 

0  0-p4  O  *0 
fi  P  0 
«H  3  0  O  O 
0  O  2  HP  VI 
O  i3 
0  o  *• 

0  JS  Vi 
^4  s  P  a  O 
3  •  EM 
O  P  P  0 
O  E  fi-H*0 
a  OP  O 
O  0  0  0  (4 
pH  O  O  iH*H 
0lp  pH  3  9 
E  0  0«  0*  D* 
•pH  P  0  O  O 

a  a  H  vi  Vi 


M  0pH  Vi  0*p4  0 
0  0  9  %4  Ofi-H  ^  V4 
O  M  O  O  43  M-H  0 
a  &u  o  0  Oph  ' 

0  O  >i4a  pH  p 
VI  VI  •P  -Pi  O  fi  E 
ppH  r-l  0  cn  O  O 
•O  OH  pH  >  0H  0 
O  E'pH  0  0  0  P  P  cl 
P  OH  9  43  a  0  0 
an  0*0* a  o  p h 

HP  A  P  0  C  O 

a  0  o  o  a  o  > 
a  u  PPH9  0  o 

0PMP  CH  0  0  9 
OH  O  0PH 
>iC  P  0 p  u  ap 
HO  •rOoa00E  • 
H  0p  o p  OH  o  a 
0  0  0  OH  09  U  9  0 
Vt9H  04  PC  0  o 

o  p0co0apoH 
9  )4  ?  0  a  P 

00  >t  appp0 

04  a  H  •  s  c  9  c 
POPP00oavi 
U  EH  C  E  h  0  0  O 
OODI0OOIVIPOP 
0  0  0  0  0  0)H  G  H 
H  OtH  H  g  Vi  O  0  H  0 

0  o  004  o  av4  0  0 

UH  EH  M  a  O  Vi  U 
OOP  CH  p  0  0  0 
9>UDI>00  PP 
OOOHE3PV4O0 
*49Paoap09p-< 


c  o»  1 

o  u  « 

OH  0  0  ] 

9  P  H  ( 

<0  9  0  PC 
H  0  O  P 
P  O  Vi  O  I 

0  C  9  0  P  t 


99  o  vi  Vi  0  c  cn 
•HP  o  o  u  o  c 

O  P  H  H 
Ols  C  P  9  P 
aj  c  o  crH-(  H 
H  o  o  o  o  0  o 

0|H  Vi  Vi 

P  04  O  >  * 

01  O  O  P  <P 
ox  0  9  0.H  m  ^ 

c/af  a  M  bjco  \o 
H  9  z  01  r- 
0  0*  H  (71 
.  Vi  Vi  ^  ^  •  H 
^  <9  O^S  p  (0  .  w 
9  9  C  C  H  ^4 
OO00OC4H<^ 

9  Cm  h  0  OH 
9  a  a  a  o  ^ 

0  V4  0  OH  p  I 
o  U  H  04  p  01 

a mp  0  OH  01  o 
H  0  o  >0 

a  0  9  >•  o  o 

0  s  0  0  9  ar^  • 

p  •H  a  o  o 

Ck,<M  *H  .H  Oi 

0OaO0OHcn 
o  0  a  c  p 
^  C  o  OH  -  . 

o  vi  0  H  a  N  CO 
— CPH  o*  o  • 
nPOwoOrfD 
W-H  UH  l4  H 

c  a  o  9 

OH  O  Vi  C  9  O 
H  Ot  o  0  r4  -v 

^  O  O  W  W 

•  9  U 

C4  w  c  0  a  H  P 
o  — »  O  C  P  <0  9 
inp*Hp  0  0r-.H 
H  W4J  CH  0  O 

CO  a  o  a  0 

(0H  O  0  0  *0 

•  9  O  O  Vi  4d  Vi 
»co  rk  C7»  Ol  Vi 

•  o  0  a  0  o  o{  o 
9j>n  0  0  VI 
Hh  s  -H  a  amlcol 


O  O  P  10 
9  P  O  CDfP 
O  O  M  O 
US  VI  U  0 
PH  O  I 
•  O  9  V4  P 
HO  010 
0*0  0  9  I  H 
U  O  C  Pi 
M  V4  D  a  » 

^  Qi  O  O 
ar  p  fit 
O  P  •  o  I 
C  OH^rt 
HE  0  H  0H4 
HH  HE 
O  04  C  P  O 
9  OH  -pi 
H  9  pH  2 I 
9  P  CH  O 
U  OH  O  M 


H  9 

P  O  H  O  » 

.0  ^p  0  a  ( 
C9P-ii  « < 
4  00  CO 

]  a  >  o  o  a  < 
)  0H  tn 0  a  ' 
)  o  o  c  E  0 
3  V4  O  0  0 

.  CP  U  O  1 
•  ^0  O  OH  p- 

» in  o  >  1 

r*  a  >iE  o  : 
j  01 H  >iH  o  a 

;  H  HO  H  ( 

j w-  H,i<  a  0j 

1  E  0H  p  4 
^  OHHH  p 
COHP  a  H 
t  PHH  M  9  ( 

n  o  CH  0  0 


0  9  0  >iH  S  CO  0  H  H  a 
i<CaEE>*cl  ^P  CP 

an  oo0ca  pa  00c 

MHPP0OO  «>O0COHO 

u  o  Hs  or>p  o-riP  0 
9>4>  OC<OPPHOOO 
H0copocioopp0pe 
•  30OPP9  OOOt 

pS  C  &9P*ri0  0  • 

C  POHCOnOO  Hp> 
Oi<0p  oa  viP09 

0CKPPP  C  •CCUOHPC 
OMP  UPOHO  P9- 
PU  COOO0HOCHO4a 
H  s  H-H0  o  ap  o  E  a 
90C  oa«a  EPHHpi< 
crp  oop09(n0  a  o 
o  E4h  di  CiH  o  H  ao4  E  o  9  P 
p  PC  p  poapac 
o  0  0H  p  «  o  ap  o 
p.0p  aact  07<  040 

000  OPH0>nOOOO4OO 


H  c  H  p  a  j 

Hn0HHCH£ 

0  in  0  a  09  c 
H  H  04  o  a  p  c 
a  OH  0  o 

cn  a P  a>  c 
0  o  >1  o  0  c 

^H  p  CH  p-r 

a  ^  o  a  c  0  -v 

0  H  P  0  0  >|ll 
p  3  p  O-H  H  E 

•  O  C  O  V 

10  P  O  0  >«H  >  c 

OIHP  p  o  0H  0 
bJ  £4  PH  c  P 
U  s  9  O  0  0  » 

•  C  t7»  H  c 

a  CH  0 p  9  c 
Di  0  P  1  a 
OOP  CH  9  t 
OS  0  O  0  >  0  i4 


PC  o  ; 
9  0  0  a  < 
P  9  P  O  P  ^ 
3  6*9  P  O  f 
04  O  P  9  0  E 
s  a  9  P  a^* 
C04  0  0 
C  O  CH  0 

o  o  o  *■ 
p  p  o  o  ^ 
3  OPPP  C 
H  ppT 

o  c 

p  0  p  p  1.3 

0000a 

>  OP  pF- 

o  a  3  o  o  c 
00  a  o  V 

P  P9  O  04 
O  O  C  O  04  R 

p  OH  0  a  o  i4 


o  9  p  0 

H  000 

o  H  p  a 
c  p  0  cn9 
o  ohh  c  o 
d*oh  p  o  0  p 
^  0  I  C  3  P 
o  9  O  P  % 

>  O  O  P  9  a  D* 
H  p  o,  O  O  P  c 
a  p  o  a  an 
c  p  p  o  > 

OP  >10  0  0 
P  O  O  C  04  H 
O  O  P  0  HP 
pl-lp  000 
a  o  p  p  H  0 
0  p  o  0  o 
o  a9  p  9  c  04 
O  H  p  1-4  0  o 
o  >  3  c 

0  p  o  P  o  H  a 
£4  P  O  3  04  c 
p  10  a  0 
o  -^p  9  o 
p  H  p  01 C7  c  0 

04  0  O  C  O  0 
0  P  CH  <1-4  iH 
O  0  O  H  9 
P  H  >1  p  P  0  04 

0  01 0  0  ap  a 
p  0  3  c  a 
p  o  u  o  o 
p  >tH  o  a  p 
O  p  H  0  &4  c  P 
H  ap  <  o  a 
P  04  fi  o  P 
0  Ohh  6  h  >t 

>  a  O'  P  >  H 

H  C  O  C  H 

000  0>P  V  0 
OH  O  C  I  P 
C  P  &4H  O'  O  C 
O  0  <  C  C  O'  o 
0  9  P  O  9  fi 

HP  O  H  p  C 
0  0  0  0  0 
P  >  P  C  O  >1  P 
H  OP  O  p  H  H 
3  o  P  H  > 

0*0  O  0  C 
H  9  C  04  H  O 

a  p  H  o  OP 
H  0  OH  c  a 
0  o  p  a  o  a 
P  0  9  0  P  P  <u 
M  0  0  H  o  H 

p  9  p  04  a 
O'H  o  0)  P 
o  3  H  c  a  0 

P  O  C  O  P  P 

a  3  H  p  -H  p 


c 

o 

H  p 

a  o 

H  0^ 

>P  OH  O 

o H  a  >1 
H  H  0  9  0 
0  «  P  p  I.H 
O'  >1  O  O  H 

a  ^  «H  >  p  0 
HH  c  0  o  aoi 

0  OP 

a  P  H  o  a  -H< 


H  9 

* 

P  0  C 

a 

^  p 

a 

a 

0  O'H  0 

H  P  ^ 

pa  0 

p  • 

P 

04  a  a 

C  P  P 

0  0 

0  9  CD  a 

p  os 

u 

HH  C 

0  Oh  c  0  a  ' 

>«>«a  0 

04  H  &*  -H 

H  0 

H  P  H 

c  p  a  a  H  H  a 

9  P  P  Eh 

^  X  0 

P  b« 

P 

9H  p 

p  p  p  >  9 

CH  3  P 

99  5  P 

0  • 

3  - 

H  a  0 

«Mrt  O90HC 

PH  0 

a  H  an 

04  U 

P 

H  W  g 

a  OPaaacP  0 

an  a H 

a  p  9  0 

0 

a  0 

>i9  0  c  •  p  0  c 

o  o  o  a  o  a  o  O'H  0 

90O0H  04aa  cpp 

OOO0P  HHCO  OHcoa  « 

uoosa  hPhc  paao4Ha 

>p  a9Hp  ppp>9 

a9ao9  Ha0a*Ma  O90HC 
00  ca  HafiaopaaaEP0 
o  OH  a  30  fi  CP  ao0 
PO4PP09  apoaaoacaca 
090  0  ca  aauc«4a  0PH 

HO  apC9C0pacoaMaaaP 


HCpH9a0cap9  HOHpp0a  ap  h  p  p  p  0 
aao'P>PPop0a  aP  o  po  sp  hc 

aSfi0  PHCOOSO0J3P  0P  9apaH  <m0O 
•>^0«4H  pao4  3  P  c  o  fi  o  9  0  H  aP  c  ><  o  a 

«9  HacjfiHO  c  ao  acax  ohw  =  0 
MCH0-  aEHH0aoipe4pa0pap0SHCca 
M90pu*niO0H  aC0i<ua  a  ua  poop 
Q04  a  apJ3  POja  >«p  Ha  aaacaaSNaHH 
fi>f40H  3H  9aaapaHp  ti.h  h  9  w  w 

apao<<  >op«p>490ps  h  po  o'hi  a  u  o 

pao  _acp  C9H  pHCoos  pac  90 
p  o  a  a  oip  (t]p  •.  000a  Ha'^^.aaaHoo  a 
SHpcp  _H‘pacHp><  aw  >  p9paocr» 

«  aPH  H900PH  0HcaMoaa0  hcc 
H  no*0CUhh  apao  upp>aa9s  0 

0  •CO4HCC0  ja  0  ^0POH9QaP9HH  p 
POHOfiHo  «  OH  ppa  aawaa 

a  c  .Han  •-^9  >«p  P  aaopaaa  nappa 
c  o  P  p  c  p  P  j4s^  PH^  0>0apcaofiM0P 
a  a  o  CH  0  qi<H  p  «<  a  90  dip  o  p  c  9  h 
oi0oafic%uode  npa  c  hh  osp  o*o>o 

af-ifi  0  (Ofido*otMpo  04  0  -Pda^Hac 
e  P  O  mNP  O  U  POE49PO9O0  0>P  C4  9H  p 


e  P  O  &NP  O  U  POE49PO9O0  0>P  C4  9H  p 

H  p OHpp^a 9 0  ao  ca>a  h  090 
04  aa  o»  p  44^0  ac  caapppHU*c9> 

O  CP  a  ao  •  PS  9  Ha  Hoanna 

•  OHH  aPHpP  0H  99a3H  %4  OP 

34>«OH9pPc«  oa  PaCAHac  0*P  0  3  oh  c  c  0 
a  P  EH  0  0  P  g  n  <<  c  a  P  P4  HH  aaoH  pnanp 
-ia<<fia0P<0  H0oSu3a  p  aH9  3  ' 

>H  aHp  v>>k  p  as  P9  H0P  Ha  *  a 

ppa  a  Npa  2  >ip  a3Hpa  nauca 

a  0P  OH  «p  ••HHP0S  OH  C0PPP  •390  0> 
>>PCflP_UH  0H  wp  acanc  P9  hEhhh 
o  o  a9*0PPC  pfiOP  99  aaxap 

0a  >t>aw9HPpP  H  00  0paco  aa 

H  p  >«p  OP  *0  ooPapapaaauHpocc 
«p0HoaHC  «eo409  ppppppop  ap  o  p 
poacppo  H*OHt^oaap  oappa  aa 

a  04  p  o  a  o  0  hhh  OP  E  paac  aa  -anp 
c  p  p  X  a  •a.p  alaapoioc  0  an  a  h  a  9  h 

a  o  o»P  p  a  oa9H0C  a  pooh>  0 

csp>«c  oo  o  oapo  ^H  0  p  p  0  •H  >% 

a,HH  «.  .p^apio  OP  p  ap  o  •u  pea 

•  9Hppacs.  c  a|9  pupH  ao4HapT7ap00H 
pe7*00Opai<o  pppfiPPH044aajj0c  P 

aoicaoaapoa  0  aauHaucau  pan 

9aH^09caHO  paacp09H0oo0Oapa 
0H  0  o  aus;  >0  PP  a9  0p  an  c  aen  ao-uH  a 
CH>paos  CHOHa0p0fiHHHaHa£HHaa 
H-w  a  an  9'-'W<M04305aP05'^5  Sh-tJ  0h-<:  0  Q  %4 


PP0  coespHao  Ha 

>iH  ap  ^apcc-^'  0<M 

pa  o  a  aapcA  i/ih 

H0aH0pp<<pfiOHat  oa 
Hapoi  P0aia44bid  a 
H04p  a  auo'PH  oc 

p  fi  p  a  >1^  c  o H  o  PH 

HU>«p0ai  OC0H  a 
a  o  H  0  ap  c  9  H  H  u  04  • 
aEnapaaan  na  «4a 

a<pi P3P9apaop  op 
04  a  0*  an  o  p  a  p  a  0 
Hflc  0HPPHP  an  a  o 

OH  0P>Ha  H  ap  PP 

O0OHaa0  p0aia  p 
E43P  9  popfiaao  0p 

•<00aaPaaHa  pp  aoi 

X  ^  p  0  >  3  pH  a  9 

0  CPCDpoo  puaa  PO 

Hpp  {pp  C9P9  0  os 

C09-S  aoaHa9  a 

pHppxo3p9a3  aa  a 

OH  p  HP  O  PPP  H  >1 

04aCH9M  0i090  a  0H 

HHH  3  c  o  c  p  a  an  c  a  a 

Ha  _  0  OPH  aai-iEH  a  oa 

5«S1-eS«So82  5  ^2, 

.51^1 1 5"**' 8. a" 

5PH<fiHpp  fiXH  S  p 

o  H  0paaop29  a 

PM  «p0pppaxo  pp 

P_  O  >t>»O»C04P  P  3  •  0P 
09  HHap0api9  o  PO 

Sapoppa  paotcoM  p 
p  p  p  c  ap  >1 3  P  c  0  p  •  p 
000a  HH  PO  cn  ao 
papa  99  0CCaH>«ao  aa 
0C  Hb*c  OOP  9fitn  pa 
acppa09  H 3  a  9 &H  h 
H  o  0  c  a  c  a  pp  a  so 
ocipHcaa  -H  «p  a  a  «  crp 


H  o  0  c  a  c  a  pp  a 
ocipHcaa  -H  «p  a  a  « 
P  o  >  a  a  c  ^ 
a9__aOH  ^0apM  >ih  9 


a9__aOH  ^0apM  >ih  9 

H  C9  P  aMP99OP0'^ 
0G0  COOl  P  HP^ 

**  00  anc* 

HM  9fipappCPHa(M 

o  «  c  0  a  P  ap  H  c  p  a  o 

^0p)4U  anam 

P9  cT'aaoa  -a«pH 
P9  -0  aao;iC9a'0  o 
0POPogEH0Caac(0 
aap  auH-<  a  0  a«4Hi;/i 


tB 

•H  9 

-»  K 

•0  9 

CO  ^ 
_  o  o  o  ^  ^ 

■O  2  M  W 

C  9  S  9  o  01 

O  O  <>0  >  01 

•HOBO  0_r< 
8»H  O  O  ^ 
H«0  4i  O  O  C  ;4 

*0  ^  >i4J  rH  JQ 
>4  0  0  *0  0  8 

O  O  M  C  H  O 
O  *T*lr^  0  0  4i 
BOO  *0  0. 

>4  p«  4*  U  O 
O  Ah  O  C  «  CQ 

J3  <  >4  O  O  w 

“2  gas 

C  S  4^  >«  O  O  n 

® S  * 

O  C  OtgH  M 
u  9  G  9  9  W 
M  ^  O  4>  *0  «  •• 

o5 i . 

Qt  M  >4  O  O  01 
O  %4  o  o  O  O 
>4  O  £VM  >4  >4  M 
z  a  9«^ 
MO  o  O  DI 
•H^  0  O  O  Dt>i 

50  c*o  c  o  o 
o*H  o  o  a  >0 
c  »  a  a  o 

O  I  S  9  •  £4 

c  aTJ  0  o  < 

■W  Or-l%4  O  O 
>4  M  >4  O  *0  O 

.'•OtO  o  ua  c<H 
>4  i  o.  on 
o  o  «  >« 

jsxi  9  9  44 :4  ji 
^4J  .  .H  cHS 
>4  M  O  9  ^ 

9  *>0  O  4J  s 
Btt44%4«H  M  4-* 

O  «*4  O  •  0) 

o  s  o  as  o 
•  4i  o  vi  a  fri 

U)  CS  •H 
n  >iO  s  > 

4J  >,  .  ^ 

••H  aOi-4  O-H 
^  43  r4  >  ^ 

*H  O  V  O  "H 
>4  O  ,0  « 

<-H  9  0  0  C*H  O 
1^044440  0  On 

in  O  9  O  Q«  0«  (0 
tn  o%4  44  o  X  o  • 
04^1  OOOfafl 


ot  *.0 

C  41^  V4  ^ 

•<-(  C  >  ^  9  VI  a 

>0_'0T3M00 
*^^'0CC0434:0 
OBOO  OOCOOO  0*44  44 
f*  S  9*,.  ®  «  3 
MOOOOOO  *>«  o  »o 

C>40>4 

0*0043^0 

292-4'<®  »>’®  o  4444  a 
SafH^?4JOBj3  B>1 
-^*^■2*^*  0C4400000 
*0X43 

op  C*«>443r»*H  9%4i-t>4  O  044 

>H**"Co  Mcroiioa  s 

0<  44  43*H'0  O  O  %4  >4  VI  • 

S 'i  2  S  -  ®  M  >  O  V4  o 
®59^®  fri^4400  0>4 

—  >  >40  '.^D» 

•9  0^  OO  0440  0»^  O  4J  O 

2  "i  -  ®  •^oMoo'^ou 

44DtCci<H>4«  >40>40  ^CL 
®'^  ft43  o^ 

•HO  oloo  •ovio  ao»oo 

£5 

T>«  *44  BW4-H  0< 

C44  44  44  43 

^3  2  5'®  3 2^  o  o  .!<  o 

2-^2^  MC  —  UO»  4443 
•P444044  044 

.*529®  >400.  ..9 

•  •3^^o'oasa^4 
>40  >4*  suo  c  o  o 

'OOttoo  «>4nv4 
43>0  •  Di>40r4  -Ots 

•PCOiHQOOQ*  4344TI|00T3 

2®92-^^  T>ocHti44o 

o^  OtO'o-Hoos.Ho  Otoe 
^  p-H  c  9  >  >  O  ^  6  >tC 
2299®°^®*^  oar  hoo 

a  XX  Ckxx  ou0'*«>>4O  •«  r4 

044  Ot-«>4  >(7l  iHOOOa 

=  HCC>4O0>iW 

O  O  O  C  *0  43  w44  O  9  C  43  *0 

2'S'd  '■HHO'O.HW'OOOHO 
osicoao^i^^o  0445  o 

43  4C;44COOD>90  O  O 

44B40fl  s  044*0  OflJ  *'0 

ooa*  e3u>4'^c  o 

^  44>HU44>i  C-H0»9044(B 

0-H«I43 

OOaB4344US  44-^0  4444 

2t1P-.  ^'to  w  00 
a  44  &4  C  «  Q«f-|  *  o  44  O  •H  >4 

o  flXXC0O43OH43O0 

(O'H  OC>40>404494344>4VI 

9H929'Hao  •oo  o 

0-HOX3  >4CC-H444:44 
OO  44ti0900H04Jn 
55^.j®®^®*c  ®  04390 
’0440|BS%44iU44r  VI44  0.H 


>4  C  -  O 

O  'HO  *43 

MU  9  -H  '«44 

C  0  1^  0>H  H 

09C44I-HC0  00  0>4 

4SB0«H  44*Ha»HB  4400 
44  •H««IC'00044r>*  0> 

44  eoeac  coc  c-h 

44»0>40*H000440-HO  44 

O  O  >4  O  O  044  M'H  o  U<H  O  o 

43  *0  o  >  o  n  X  a44  4  c  o  44  o  >4 

44*H44*H0  O  0?09'H440 
.S-HO  O  HC  a«T3-Ha 
>4*0  OCUtOOklOO  *000 
01-1000044000^)  «o  o 
ObO>>4^43  •H4444  9  00 

O^O'OC  OjC*H44'H9*H>4>, 
0CHI440  a  W  o  S 
^O*0O  i-HO0t  OC  *0 

9*®.  .  '2^^44C'ao«Ho»oo 
O  >4>4Cfl  0O>4CC  rH 
>q900000>4090-HiH4a 

..•M  •H43B44'0  oa  3  O'H 

5.»-259_^®®®  ocw 

*H44j50'HOp-I  ^  0430(0 

ii f  «^uxM*Ho 

a_*HOCi<>H  •  *0  O  44  CL 

2*2^95-^39^5® 

•2  5..  0*71  43  HOO<43rvTJO 
0044  4444®  Vl  O  'O'O 

®ii99'^2*P  -  s  •'^® 

_coo  o>4SD..^>4oao.B 
o*HU%4  0coo  «oin*HB'*^*— • 
o  e  45  «4eoi43  so 

-o 

00044  C00  M  43  - 

_.9L-S'2®-9  2  044  o«>, 

5  2S-5®*®J*G  >400 

oo’HBooo  44  a44  VI  9  o  a 

o  >4  0  0  a-4  r4  a  V4  O)  Li 

0a«0»>40440C  00-H94J 

9*.>.  ii  5  ®  9  5'9  o  &•  o  o 

0U90  9C0  >00  (843 

>40  O  >4'OM'HrH  (a  MiH  U  «  41 

®*  5  9  2  ol  a  >4  *0 

<4^044  «>4  (8'—  9'0|*H0 

H  >4  OOOOO  00*HiC44 
flOO  -O  O  04343  O  44  (0  >341 

043  3X  0-H  0  44  ao  otoo 
•H44S  >4^Ll  ^  a  H  C  43  IMVl  43  • 

>«<  044  iH>4R:q-iBs 
004444*-!  O  4lVia9  ^OOW 
O  ^OH43W4<flO  OOlUB3j 
&4(aCC04444>40  uvio}  c 
-■ii®  09(80>44444  ^'O'O  O 

OCr4iH*HO*H^OiCCO  CCB 
£  9  cu  9  0*fn  0*44  OOrH  O  id  O 

^  2  o  0  (8  c  qja  .  o* 

qH044  C  O  O  0*H  \0*H  c  C 
o*!®Hoo  oaauisooo 
o  (TLfH’oooaoio  9a>4 

44  n  C43H  o  L>  o  .  O  O  S 

aolota<  044auaa  cum  o  o 


O' 

•H  a  c 

9  a  c<H 

9  C  O  >4 

0  0  ^  o 

M  0.44  c 

•H  44  •HO 

M  O  O  O  44  C  O 

43  O  »  O  O  O 

'•M  -H  43  S  O 

O  iH  <.44 

c  o  a  a  o  Vi 

■H  44  a44  t7».H  O 

3i_,  O  O  C  44 

®  *o  ^  o«H  a  o» 
5  3  c 

<  •o  K  O  O  o  •H 

c  to  >4  >4  o  a 

•  o  a44  <  a 
X  a-  a  o 
-  9*2  S>?CT3  s 

43  O  a44  o  O 

o.'-  a*H  a  44  o 

*H  <H«H  o  O-H 
O  — >4  •H  *0  iH  44 

B  03  o  43  o  a 
(V  CQ  •H  o  >4  9 

•  s  a  o  o 
>4  g  c  o  c  o  o 
Q  w  o  o  O  43  < 

Vl-o  44 

O  *  ^  •H  —I 

44  k  O  O  >  *0  O 
>9  44  P  O  c  43 

>4  c  H  o  o 
o  «  O  .H 
44  X  a  9  MO 
^  p&  9  G  U 

o  a  o  *H  o  o  •o 

H  o  C-H  U  c 
•  >4  41  44  o 

^  S  O  O  -H  o 
<n  3(  VI  *0  C  O 

«  a  -H  -o  4j 
•H  o  43  iH  o  O  O 
•H  o  O  OH 

•‘^•H  o  VI  6^  .H 

V  iH  43  o  *<  *H 
M-H  J  *0  o 
^  S  C  44  O 

>1  c  o  a  *0  c 

O  •  •H  O  *H  O 
X  >4  -H  43  :*  O 

,0^0  I  o 
>4  tf  9  o  t;  o 

9  *0  ^  O  IH 
0  C  0)  B  TS  >4  r-l 

OH  O  o  o 
C  H  O  a  2  43 
m-*Q4:  a  o 

<  44  9  O  H 

Oj  o  o  o 
B  o  Lt  a  >4 

<«5  &4  O  -H  o  VI 
VI  T)  VI  o 


c  a  o  o 

a  a  9  o  «  44  44 

-4  o  •  a  o  c 
aooa'H43oo 
44<h  o  Cl  o  a  a 

O-H  I  44  *0  c  c 
•n43HB-H*H  o  O 
44  44CO  ^  9B>4 

OOO-H.U)  o  .H 

*5 -S 5  ®*!rJ  ®  > 

44JH3  woiaoc 

9  «0  H  44  o 

25'ti®®  M440 

0'OC44'^0  O0>« 

2*_  2  w  43  O  O  >4 
*2  ^  a  W  M  44-H1-I44  O  • 
0«H-HCH  440*H>— » 
•H-H  >4  O  Q  C  O  Li  C 

2*25  i  NO 
c  o  1*0*  a  o  LiXH  o 

.XpO  >>4L|044044 

OH  #aooia»o-HLi 

O^ajCOO  O  >4  43  44  0 

^  I  ’****  2*9*9  «  5  c-o 
is  .  c  aaiH  o  c 
<H0444400  0449 

04309ja  00*00 

a?00044  43Oa0 

5.  a  5  §  -rt  9  *5  ®  ®  " 

^ o  a*o  o  >-H  44 

Ca44O-H.H0a  440C 
HaO44HiH0C0>0 

M*Hej  c  o  a  Li  O  CH  1 
ax<-H  oaa-H  a  S» 
^O  OCC  oaco 
O  04404<4Jl0>40a 
43  C43  >4  O  O  a 

2  ®  ®  a  44  XN 
<HSU0  HOOLi 
-5  c  a  Li  9  *0  o 
Oa  944^0V|  OC 

a90H044  9  QB 

a  o**a  o  44  c  a  <0  -H 
S  -  4i®^^OOGOH 

2  5^  QiO  43  O 

O  O  44  O  H  44  Li 

,  5— .®®'^®0'044a 
LtCTlOOOU  0<H 
O  O  <9  *0  O  0  •H  «4J  fmi 

®*92S-'5^^<®®3 
oooac-Hooovi 
'OaHC04443.H3s 
S9*...®’^'’*4JOLiLi 
V4  o  44  a  WT-I  ^  o 


•o 

••.*H  > 

44  o  9  r»  o  a 
u  a  o  n  >  o  a 
o  Lia'S‘Ha*oo 

r-iLi  O  44  C  C  C 
00430  *0-H0-* 

U  o*  a  (OH  o  9  Li 
aL«0-HU9C0*Q 
oj34JdHaoco 
Li  H  44  3  9  a  a 

o  a  at  u  so 
O'  O  O  -H  o  o  o 
UiSLi^  *9  U  O  X 
O  44  o  44  Of  O  O 
H  VI  Q  o  H  c 

44044Q>C00 
094300004J&^ 

O  -*  43-1  C 

VI  s  44  N^iq  01  O  Vi 

00>40  HOBO 
O  9  OfH  US 

44  c  O  44  O  > 

LiO  OC0ta0l444O 
O  "H  O  -H 

a  a  43  N  44  s  >  ujm 

•H  44  44  *  O  o  C  H 
OO  -HOjsaoof 
S044iHp-4449  in  • 
0O9-H43  LiHU 
a43-H  a  4J<H  lot-H 
NO  -HaHuo  u 
H  oaaoo43of 

C  O  >  O-H  a  a44  0143 

o  <9  o  o  a  o  a  344 

0  43  VI  Li  a-H  .  <jt 

O' a  o  o  N*^'- 

c  aoaviHu^ 
•H9a-HBaoc>4ci 

US-HC-H  J400H 
O  O  O  Li  *h  C  0»£  rt 
9  CON0004JH 

•H9awHLia  o 
a  o  o»H  H  o  c  c  O'  - 

C440HO>000C0 
OO  OO'OLl  410 

ooouoa-HO  r> 
H  j3  w  >  Li  9  h 
N0440  CCOO 
n  >  J6900VIU9 

9  «^44  s  45  O  O  CM 
-  VI  0  3  0439  • 
44  0»*H  C  -'•H  -4  N 

LiCOOO  4lNa 
0-Ha  >4oaHCin 
4:>44C9H-H440H 
a0-H044«0'CU0l 
43  -HO  Li  O 
C  44aS4J0L|0  -> 
HOU-HOOCL«4349 
Li  O  U  Li  N  9  ^ 

□  •t-ioa  •00413 
H  o  9  w  c  a  ot 
<0  >.  O  .  J-I  o  3  .H 
isaoxiDoosu 


CO  a  I 

o  Li  a  c  a  44  CO 

•H  O'  O-H  0  0  -H  C  C4 

P  o  43  N43  I  O 

P9  ^  *  Hijaoojao* 
u  a  N'o  u  o  43  o  o  a 

O  H  CM  O  0*H44  e04J  Eh  a 

ao  N43  I  O  H  44  iH  H  o  *< 
OpH*HHje>4  044C444 

9!i*£2  +44J4JVIOQOOH 
a*<  O'  o  »  a  43  -HO) 

-HOO  •N0LI440>4C  4 
UH43V4CM44HOO  430>lt4 
OO  IOCHOa44HO 
vijaaLiHoo  NO  -Hvi 
O-H  o  VI  44  I  44  c  a*H  • 

jCoco-h-*h^c 
HQ»flNaSO'  044  coao* 
O-H  an  9  -44  0  9  O-H 
O  H  ><  43  _  o  c  o  a 

*HOtO03  4390944  *00 
aO0C'^<4405  CflHS9 

T.  992*'*®*^*^  09144 

U0aaH440440  HH  rH 
-H>  OCdO  144^0  440 

H  O  O  O  Q  O  -<H  >  ■  O  43 

ja  oLi  vi44Ha^o  a4s  o 

90H  -  OOLiU  44rH 

a^s *<44s  ooaooc  -  o' 

^44  00)431-'  <ULlOOSLl 

2-PSH‘^®®  «->4-H^0>4 
*5595®^  Ll44Lia4401OO 

®  2  S  .  ^  j5  o  H  H  O' 

H4  0)  I  «H  CJ  0**-^  44  Q  O 

O  H  0*9  4490  CD  -a  44-4 
C  G  O  OgH  OHB  G  H 

OOH  Bo  OQC0B44O 
«H>  «.q,HB  HOOJXH 
44‘HN0>49>4  -0M9000  • 

22555*P®®-cQ 

OCO'HO>444-s.e4w>,0  44CM 
^oz  44  >4^  I  OT  44  >4«  >1  I 
P  43  a  C  O'H  S  -H  a*--  O  r4 
>40440  OSU  •BH  8)a 

a  a43  43  H  44Li430UNh 
-a44  44  C9^0G0'HgQ*HS 

*8»«’*g£5S2S’^.2i 

M  9  O  a  44  o  ao  9jS  o 
H-c  oa  ca  vi^44B- 

5®  >400  4401 

-  -  itTJ  ^  2  _  ^  =  9-Hf-l 

O  C  0*44  ooao  lOCVlO 
S-H  04490244  U  o  JG  *4  - 

ehoohoocooho  wo^ 

^  2  5  2  ^  44 -nS  -H  Li  O  t-»h 

»  2  g  ®*44  C  0  O  H  O  Li  O 

9S9*S*^3®>4'H0  ajO  Li  - 
^  ^  ^  ^  ^  S  O#  0^  CJ  *  Qo 


o  o  o 

9  -H  44  O  . 
•HH  c  C43  s 
>  O  Li  -H  44  H 

O  *H  o  o 

^  o  VI  o  43  >1 

a  O  -H  >44  O' 

a*H  -H  -H  o 
9  W  O  O  a  Li 
c  u  >  a 

on  OH 
O'  O  O  O' 
-O'  43  H  H  c 
a  H  4J  rH  ^  •H 

•H  -H  O  >4 

-C  -  Li  a  Li  o 
44  VO  o  5  O  44 

VI  a..H 

O  Li  0.  c 
Li  O  ^06  G  O 
O  43  <  X  -H  B 
O  fi  X 
a  o  in  CO 

Li  O  in  9  O  44 

o  o  a  o  H  o 
9  Q a  as 

C  O  ...I 

9  -  w  a  O'H 
a  N  o  c  u 
B  ax  Li-h 
az  a  >4  c 

OJ-H  O  O 

H  Li  O  O  44  O 
M  U  44  43  -H  u 

a  oi  44  G  o 

G  O 

o  -  o  44  a  H 

j3  0*h  o  9 
44  H  44  43  H  43 

a  o  44  o  o 
o  a  o  a  H 
9  O-H  a  i  O' 
•H  X  H  o  O 
a  o  a44  a  l4 
14  a.  o  o 
C  >4  o  c  o  o 
®  o  C  N 

&.44  O-H  I 

a  -H  o  Li  o 

14  fl  04  o  H 

c  •  l4  <  a 

OHO  9 

a  *H  0.  Vi  o  O 
3  0  o  0'4J 
o  44  43  CO 

o  o  o  c  o  a 

a  9  Li  O  LI-H 

O  -H  I  O 

O  O  44  Ov-H 

Li  a  Li  c  44 
g  0)  o  o  c 
s  03  an  o 


CD 

I 

o 


c 

o 


O  m 


c 

O  ^  CO 
M  ffS 
3  « 
^  C  0* 
3  0  3 
U  0* 


00 

I 

O 


c 

o 


5  S  2  tj  <P 

o  Pi  9  G 

r*>^  w  <  4J  «  ® 
M-HTf  ^  •  O  9  jG  U 

UXJ^9  94JU 

0-O4JWI  3 
WC®  3fit«®  4JCO 

H®hOS  .WC  OC 

P4®o*a*HCi  o®^o 
0*9  C  a  i24JU 

®  ^  a-H  o*H  tt 

Htto  a^  ^io»o 

oi«U4i  'ac4Jaiia 
GAG09  -GO  O 
*H  •HCjCMAfian-P 

no  HC  a-on 

•Han  o  ^oosas 
®fH««  <HinO'^Via 
Ji  ^  •  4i  Ot  CO  3 
03(0  inooit^M  aj3 
^  OiHI  09  Ok^  H  O  M  0 

CUOQHHDk**  OO 
0,3  Q  OOIAOU 

oh n Ok  a o  h 

0i  .-Vi  -H  Ok  <u  o 

^  O*  >iH  *3  W 

q  o  a  o  >ici]  u  9  G 
*MgO>hOO  -,cco 
_OWOfl  30kV  O 

•ga  asoh.  <  G 

2  S  2  -  ojzajsjso*-^ 

OOAOOVOOOH^ 
C  h9  (k  h<H  z  O 

H  >t  -  o  a  a 
ohc  Hua^ix  h-H 
4300  -H  3  0044 

44  43  •  44*3  O  ^  O 

_  44  44  C3  C  O  45“^-^  3* 

’303^344044  UCQC 
•H  _  O  CO  9  G  G  W*^ 
p3taH0'3’33  OMX 
>CBM>HCC  3k  0 
OOOQHOO’OOOB 
^ao  43a  o 

O  O  0  3  *3  a  O  DkO 

44  O-H  CU»3  r4  O  X  C-H 
<.44  c  O  3  »H  44-h  ca 
>iO  hO*»40«^  0*H 

000043hao«4  O 
rH3a%4440  HOO 
QiO*«4*H  A  -O  *3 
O  44^  O  tt 

00  0444400  •0’3 

•H4a  O  O  C  ^4;  CO  C 
x:  44  000  IH440 

a  -9  OM  BHOia  o 

h  3  43  43  a  •  b  a  O  44 
P  3*44  O  O  ko  S  %4  G 
•  >  O  iHOOZ'H^O 
koo*30>H  in  ooi 
M  a  o 44  o  NH’o  3  e 
iqcc>o  coco 
HjC>h<h  0'3c4)0Z‘H  o 


s: 


V 

\s 


a  o  44  « 

&0  3  O  44  0  <H 

via43  c  00  >io 

00  44  ®0  TkO  u  £ 

444444  44^43®  00  044 

«HCU4SCV44C  hCU  44 

•-4>H®440U  44  0.0 

T-iOEOO  O  h'3*-iC* 
a  0043C  ah^O  Ob  C-h<hC 


I 

c 

o . . 

•H  o 
n  44 
•H  C 


43 

44 


M  a 


O  (O 
U  O 

o  u 


0)  o 
43  h 
O 

a 


0  44  bCOO  <43H  OH 

(M 

H  O  >  44  n  44  « 

I  3  0  43  44 

o 

42h043000Clh  3HH  O 

H  O  43  J  0»jC  43  1  0HHH420S 

s 

b 

a  H  44  44  3  H  W  O  C43H  U  h 

o 

a  O  O  £ 

;  3  a  h  0 

D 

8^ 

> 

oeeaoka  •nac 

»  b  a  0  V 

H 

D 

< 

bOHH  3HC-  b044  « 

\  0  V  c 

z 

an 

b 

a  4iz  o  a3HObH 

O  O  0  *p  X4  0  O 

x:  D« 

o 

f* 

z 

aoao%444Hobb 

<P  h  C  0 

z 

u 

H 

Ohc  oo<  oacw  OHC 

s 

H 

H  0  44  D»  0  h 

<•43  >  44 

l3 

o 

3  0  «4  0  Ok'3  C  44  bO  a 

44  44H 

u 

o 

0 

a  45  0  C  3H  W4J 

h  0  U  0 

> 

0 

3 

H  44  Q  *H  43  *3  H  5  0 

0  x;  3  a 

M 

b 

0 

*3  >i4X  a  o  o  m 

X3  3  0 

0 

*Vl45OHhh044n 

a  OH 

o 

o 

0 

a 

bbOZooohHoa 

D  43  3 

M 

0 

p 

HH  bhHOCZ 

c  0  44  a 

CO 

>* 

OH44  aOH44  43  44  ’3 

H  C  H 

Oi 

< 

440C>  *3000  0 

X  44  3 

Q 

b 

C 

O3a<30O’3h0OH 

U 

o 

H 

3H60hVi  44  44V 

»  0  03 

0 

a 

o 

a*v  44  a  o  V  u  OH 

—.44  bH 

b 

CQ 

OHhO  oooaxia 

»3  3 

j 

H 

m 

'330Ha43  840  aa 

O  3  C  0 

u 

0 

£ 

K| 

oob3a44a<4j  o 

3  OHZ 

o] 

X 

2  - 

W 

boao  c  cciH 

3  H  ® 

23 

8- 

0 

O 

440a-HViOOh3Ok3 

O  44  0 

b 

flj 

0  '33*OHOSOk 

H  h  0 

CM 

b 

s 

a 

C  0  CCHV  HV 

a  44  0  *** 

O 

H 

•  C  NO  fl  H  .  o 

H  c  a 

J 

1 

oJ 

a044HUHH  a  U  G 

a  0  0  H 

Pd 

Z 

CO  1 

1 

OO  44  oaOQHV 

O  0  0 

o 

H  1 

>4 

08^040*3X2  a  a 

45  O  8*  C 

CM 

H 

1 

CQ 

'3«<OOC  Bk3a<3 

b  h  < 

e* 

a  i 

iO 

C  0  0  C  Ob 

a  0  9 

pEj 

< 

<  1 

M 

0V44O  44H5O0a> 

O  ^  JZ 

3 

D 

0  1 

■^occe  44H'03c 

w  o  0  i4 

iJ 

0  0  0  a  a  o  44 

h 

EOj 

< 

a  I 

HnS*OH44®3>tO 

m  o  c  3 

> 

z  : 

a 

0c®C443>'ax:44o 

kO  ,0  C  C 

H 

0 

HE 

ao>ooocsa  > 

•H  iH  h  **4  ^  rH 

O  44  0  >i44  O'  0  00 

43  O  O  C  0Wf^44  > 

84  U  043044  G 

•W  -H  3  C  *3  C  -H  -H 

■r4  VfHCOOCqa 
0.3  e  O  ^  O  H  43  > 
aco3aoou3o 
o  o  43  <  00  ao  o  a 


000 
•  B-t 
ac4i  « 
o  O  44 
••H  u  O 


O  C.  0 
a  &u 
'3  0  0* 


•3  CO 

^  O  W  r4 

0  a  f4  O  M  O  w, 

o  a  3  o  44  (0  3 

’3C*wO%4CC-H 

o  a  h  o  o  o  4^ 

O  h  h  0#  BN 

C  O  O  C  -H  .» 

44>4300044^ 

c  44  O  h  ‘ 


>t 

0 
o 

o  o* 
o  u 
I  >  o 
OH'S 
H  o  o 

CO  2  43 

I  »  H-l  44 

9  0  0 

o 

--  -  4<  < 

kO  43  h 


O  O  >1  0.*H  O  o 

0  •HCh>  443. 

hOWOOCTJa  ^O  O 

- - -oo-o 

a  o 
44  a 

CQ  O 

fcj  ®  C 
a  o 
%  o 
o  44  43 


043  O«H0tOCC 
<H  44  44  O  00, 
C*H  44  ii 

o  ^ooHonod 

44haO  •431-1443 
O  C  >3  CM44  o  d 


O  M  O  O  «H  o  u 
•H  hOinoOM 

TJ-H  je  H  h-H 
COO>44  3M 
HOC  tAO%40C  a’3 
MCOO  COC04J3O 
I  Vi  ••H  0^000 

COOO0  O^HOdOh 
043  0^  •44-H44Q^—- 
44  O  O  b  O  H  O 

U  H  X3j  •  3  JQ  O  O 

O  44  C4  a  3  O 

o  >1  «  ao  0 

O  H  H  O  O  h  V 

osjao^oooo 

Oji^HO  Vl44kMO 
aoood3  on 
h  O  0  a  W'3  O  JO  O 
CHOOC^OrH  0 

a_  ah  o  ,0  *3 

*3  a  o  o  CH 

H  h  “O  •  h  IH  O  O 

o  o  c  o  o  a*H  u 

4443043*3  003 

cs  440i<>’344 
P  «  a  b  O  O  O 
a  o <M  o  M  ax 

O  o  44  o  z  (0 
*3  0  -H  =  -H  ®  . 
exon  w  > 

300044,^30 
<H44U>0  43'0  O 
C  -H  O  '-'-H  O  -H 
0  0  0  44'r-kH  44  C  h 
4:44300  *0044 
&*  0*ChOB*H0  — »*<-l  CD  O 

h  o  h  bo  h  o  o  r>  n  3  ^ 

000  UkO*Hi-<eO»h  T*k  3 
4i<C440H<HUU0kU  D> 
OOHC  CO  HOOO 
a  3  O  44  tfk-H  '3  44  h 


!-H  O  0^43  c.' 

"'44  O  >1 


44  *3  •-» 

O 

h  H 
O  O  CO 

O  h  o 
H  44  45 
O  3 
o  44 
ca  c  o 
■H  43 

<3  4J 

a  c 
00c 
H  o 

O  -H 

O  >  O  « 

x:h-h  o 

44  44  u  44 

000 

O  *3  44 
..  *0  U 
3  49  O 

45  O  n 

>1  c 

*«<M  O 
C  -H  -H 

o  44  44 


o  c 

>  o 

O  •H 
jCH 
H 
44 -H 

H 
•3  N 
O  ifr 

a 

O  h 

fH  O 

o  > 

>  o 
o 

■3  «• 

1  e 

H  O 


CO  ,c 


« 

o 
u  to 

H  3 


an 

-H 

>«a 


e  ko 
o  o 


n  o 
Ok  h 
Ok 
H 

42 

H  C 

nH 

■  o 

h  h 

o  o 

o  e 
o  o 

OH 
Q  O 


h  . 

5  c  a 
n  ®  <a 

6  3*= 

”  0.42  • 
3  O 
b  rk 


44«>' 
.  O 

c  o 
a 
o  o 

h 

o 


U  3 
O  0 


O  <3 

)  44  ^ 
ICO 
043 
-4  a44 

#00 

44 


0 

h44  344 

u 

o  c  o  o 

M  3  O  h 

0 

V  0X3  O 

>.* 

0  a  b 

0 

9  Nh 

H 

-*  3  0 

0 

H  O  O  3 

o 

O  JC  O  C 

tn 

Z44  hH 

O  Ok 

<  H 

O  Ok 

U  C  O  O 

H  H 

'-wi  Z 

*< 

3 

03  0 

O  H 

h  o  JS  • 

H  n 

33  in 

G 

44  C45  1 

O  3  3  m 

o  h  r* 

h  VH 

V  o 

o  45  a 

H  3  O 

bc  3  o 

H  C  Ok 

so  Ok 

O  O  O 

O  O  V  o 

o  b 

84  42  0  b 

3 
V  O 
IM  44  O 
•  U 

b  0  "3 

44  o  o  z  CO  3 

9  m  JZ  one 

fH  44  42  in  o  O  ” 

*3  •  C4  44  h  ^ 

o  *3  0  0  hH  £ 

hOC44C«  00  Sf-. 

Dk44  O  O  O  C  •  bJ3  S  W  .  in 
O  OH  44  o 

h  O  44  n^44  O  H  44  bo 

an  000  M^c  Ur*  O 
Houoq— *00  *  u  G/k 

OOHkb  440*3H— .OM 
>%4p  -d^c  Hjsd^ 
H  VihS  OiinOCH44(^<V 

044a3'3{r(aaHo  ^ 

CH  CO® 

®  >«  44>Ot)4JFi,.iH>- 

4304444(3  JOUOHO  n44 
OQHC®CB|tnOO'—  44h 
h3HHCaH44  F^nuti 
aoHoca  ch044o 
a  U  43  b  O  d  MH  ®  w  (3  ,r-i  > 
qoH  Oxa  Dkinooa 
0430*35  H  •oumauen 
_  oc  zvio^aoiii) 

O  O  ®  O  h  »  •  — Ok  H  0 

44  %4  O  Jb  O  O  O 

UO^H  OI*W®IO®U< 

o  ay  2_r,3^ » 4:  H  >  3  ® 

g*p3«M  44  H44*3 

COE400  041  014430 

0’3i<^4i  ^OC  OHU 
HO  o  •  43  O  •  H 

44CH®Ht9>«44  03®  • 

OHOJSOH,-^  *3 
®^  344hUinacb342a 
3>«0  eoCO*UoO 

b*H  0^>i®(7kObO  O 
Fk  0HHf4^O 
®0^  Ol^  44*30003 
423kO®OC*C3  «  ®0 

^®44440Hh0'3  mu 
HOOH®<f4  C  ho— . 
9-250  0005  ohjo 

oocb  9  *3  •>«■— 

hHCa44  J23CCH  >irk 

^  0HOe44F40O0F4c0 

00  43HOkOHHC420 
'P;>-0*h^^C44  44  O  OH 
hCON>  *3  HOO  cm 

5  M -T?  9  2  *  o  □  a  o 
bma44®44na  ho® 

Of^ChH  Vi  0141 
OOH-F40 

OH  3  3f^  0144  3  Vi  O 

*^59^^‘^44Viacr  3 

44  o  c4v*or»/a^T-sj^  00 


a 

a 


M 

a 


3  a 

C  *3030 

O  ®  ®  C  F^  a44  H 

h  a  a  c  o  hH 

HO  s  oa  oc<»OH 

Ob  a  a3OF^3O0aa 
3  OOOOB^r^J 
o  UH  h  a  o  I  :  -tn  «44 
X  •  .  Vi  43  bH  a  F4  O  H  *3  O 
3  o  3  44  *3  «<f4  Man 

OOOO  ®  O  •>.44Q44*n 

43  44  H  a  44  45  0  43  a3H  OO 

440j<  044^44  30  Oh 

H  0  jc  en  *440=  c  b*3  • 

4400-H4JHWC«ab  .c  CO 
Oh4344  OblH-v^  0003® 

43  440®  Q  a>43HU430l4 

44>t  30C  bM4444C  44®® 

HIO44O®0tl*>«ViVt®  > 
a®  I  ooH^gaF^oovi«-i«ii 
®  a  o  44  44  44  z  Z  *U  O  O  >  ® 

3>Os  avi  42H  <*.0 

T3H44®  O  •*®44-4®F4a44®H 
®  0  0  44  ^  b  >«43  0a43044C0> 

H  OOC  FH440a44CJOOO 
ao-riViOOh  -rkO  ®CVi*3 
OhOO  HO«-l0%4h  «Hk  o  C 
COhb^CHOU  OhObOO 
i<  bOOhH  bUVl3hB44 

0  a  OH  oaa  o  coao 

044®  CHH44®£4<0  04401 

OHOUH0CH<®  *9  GO 
ao4:aOF4  ®oi  C4i43o,cv 
®'rk8444«40  CC9Cb44H  3 
OOSSHO  •0Hf40  G  -O 

Oh  H  s  m  b  a  DkH  «4  4X  h  a  a 
Hb09o  I  a  cbooo’3 

b  44CU®HOOH  j5%4C-4 
>4  H  43  O  a®4i^H3d 

a44a«e44-  %*  u  m  nod 

3Hh3H  booooaooaoj 

OH®  >«H  auo^ 

HH-«4®hH  -  c  a  «4  a  c  44 

hi2®o®c0h44o®aa®^oi 
OHh  430^03  0C*343S,3 

>a  i44  (aM®44k40H44a4i} 

O0IOaHHCVi3  >  c 

c®^  aHHooo*3®%4oa 
H  «4  CO  b«  ®  a  o  bba  c  o  h  oj 
_  U  us  Oh  44M« 

000  344*3  O  OTJ  OC 

>s»oa44  ’35‘3o®CH4eoo  h 

COH  a«0«C  304iH44ai 

H<®  H  440a*03h44  CH 

0  CbOHO  O44a03  0>,0 

Q  044  44  3H0H  4  0«4CHH  « 

H  H  OHf-iH  *43  N  3  C  a 

oc  «.H0»oo®44u%4aMoai 

ChOH  h^u  C0<  Hf4 
HOH42C0bOCa®  044  9 

«M  bH  H^  a®®3jC  4300  * 

H  9  o  CO  a  44  44  0*44  •  44  C  C  IN  44  O  C 

HO«®HO®CO®k4r*  0|  O^U 

OXOCWH43®44ViOIVi®Uico  COS 

O0*40a'<44aa»JCH04244W  U  U  U 


>1 

A 

a  _  c  b 

O  0H 

X4  ^  0 

O  OT  H  '«*. 
44  M  H  CO 
a  0  «H  w 

0  Q 

0 

CO  O  '■>. 

H  8h  CO  . 
0  ^  M  O 

a  0  o 
H  Q  C 
OH  O 
C  OH  h 
44  3H  ® 
O  O  H 

-3S  >  ® 

a  Oh 

O  *3  Z 
HO  >, 

X2  a  0  43 
O  O  43 
h  O  44  0 
bH  -N.. 
O  44  0 

a  h  o  H 

H  43  0 

43  >«44  a 

44  H 
44*3  O 

O  C  CH 

a  0  o  c 

O  O  h 
3  0*0 
h  h-*«4 

o  m  H 

>  O  I  H 
O  C  H  o 

o** 

44  a  bO 

O  43 


bo  0 
a  h'N. o 

O  O  CO  44 
44  bH  9 
44  h  0  h 
O  O  Q  O 
0'«-b 

e  c  h 

OH  O  o 

3  O 

c  44  e  c 


Cl 


I  a 


*3  U 
H  o  o{ 

^  O  O  oj 

^H  44 

,  5  a 
«W  H  1.W, 

T3  O  jd 
O  43  H 
*44  44 


CO 


O 


O 
44 

*3 
O  5 
44  >, 
3  44 
O  H 
C  H 
C  H 
O  44 
3  3 

a  44 

c 

® 

44  *0 
C  C 
_  ®  01 
o  o  — » a  b 

c  44  5  &  ® 

C  O  C  O  *3 
o  44  01  a  c 
3  h  4^  H 
O  9  >15 
O  *3  44  h 
h  C  h  O  O 
O  3  <U  C  > 
•OH  O 

a  q  c  343 

C  44  3  H 
O  H  44 

*o  O  O 

o  a  h  c 
3  a  H  b 
OH  o  w  n 
3  o 

H  C  44  O  O 
O  3  O  kO  «o 
|H  c  r* 

4J-h  I  44 
C  a  O  cTkH 

o  o  h  in 

3  O  O  C*  H 
0*H  3 
O  44 

r  a  44  a  o  a 

woo  O 

«-*  a  *3  a 
a  h  o  (M  o 

CO  O  43  •  JZ 
®k  bb  b 
H  * 

H  44  o  44 

•  a  c  in  c 
h  c  o  r*  o 

H  O  3  3 

OH  5*  *  O' 

44  O  of  ® 

d  o  a  h  a 
44  h  X2  o  45 
Ok  Vl  3  3  3 
w-H  a  wj  yj 


Ji  % 
a  oi 

^  •  a  o  • 

.  h  >  a  >«  u  o 
^0*Ha«H  iHCUC  o 


O  B  3  o  4i 


i  O  <8  S 

H  44  cn  B-H<H  0) 


'J;»®OOHQ«I0344  B 

<*H  <H<90 

.  OtX  M  44  «»fH  X  C  >|(H  o  o 

;223«?S."i31Jgg 

‘O08«Bi-»  3BH*0B 
V  .  3  O  H  >«44  S  •  C  C 
OhOk«l«43ca'H  30 
9  Q  9  li  O  ^ 

Sli  jaSSU'S'g  ®» :  **g 

S®9*Hp42H.-««  *'0> 

^  ^  ^  ^  *0*44  99 

Q90iC*44  44  •  a 

g»^^OMOOf-IO»  i<J3 

gco-Hsoc  9ce2o 

‘  M  «H  44  9  f-i-H  a  -H  O  > 

®*M  mJ!  P  1  *4  9  Oj 

259*SS®*®  0*09435 
434JABO  «H  94jS 

44  9-H  0-HO4J  9^ 
^|}>40^p-H  cinco»9 

9*H  09f-t44*0«H  • 

A0M44%499  aw930^ 
9a09*H43^  >tHC'0 

5^9  0iJ-'aj399CMt3 
iit  ®W90C449w^  ft«Q 

44  0«9 


4C  0«H  44  44  *0  9  44  qT^U 

S|^gi|g!'5S3Ji**-3 

^|3i|S“"S>.3gi- 

5**^  5/!  SB  »  iH099 

g  —  O  ® 'H  9  (A  9  U  9  43  w 
•s-  G  fSU 

m2S.'2>»  0»39  >«« 

99pMCi-li«IHl3  UU 
^UM0999  jC09« 

e«p%4  44  xa>  %o^S3o. 
M  O  90^44353 
0*9*  9  9^  (4^  O  9  « 

pm«H0X0*0«943^  9*01 

44rtQt499<BV9CH 


^  Si? 

«  4i  5  M  t! 

O  9  C4  '0«H  O  O 

♦H9  *HCp9jQ  CL 

>  15  .1  «  ®  »4 

3^3440  0943 

44  44  B  SH  9  OH 

5^^  2  “  2 

oc 

9  9%4^  9  or  .  O  O-H 

S*r»  044  44  44  O  O  ^ 

•hocobohooho 

HJ4H*Or^4  43£4<<H>t 
Ua  044944  S  *0 

^  0^300  903 

iJSa&g^^SSSgS 

&44g«0^^.045H  9 

S  C43  H  44  3  «»a44 

Mg*H44a'o»o  .«^a  o 

90  99 

r  oca  -ooSISoH 
44  043  9  O  OVC-H  9  H  fit 
.,  044  009  O  O 

-M«H  >*<^0  44  0  •44  0* 

944%4H  i-t  »3M  O,  a 

r4io39  orSi  ‘o  2 
44  o  M«M  OO  «  92 
Q*044*HOH  »0  '^..H  • 

o  44  rH  «<  CQ  3  9  \0 

9>,H44'a44  9  M*5rS 

2*2  5  2*^  9440\ 

p30C*H00H9Qr  H 

0,44  9  ^  0*  <H  9  w  Q  Q) 

g»  «  J4  «  0.44  >0  O  9  ^  r 

*•<  oo 

2??2«  co9-H*ai  tii<M(4 
9Vr04*H  «O3  0<^*H  0)  9 

^‘Hjjgj^’OO  >  •  43S 

0*H  5  9r^  9  9«HtH44 

_-H«MgS30.00  *000 
%4  43  O  09H0H9rH 
*;^*H  9C3*0HM  -044 

OOorO  0999009 

»gW44  »^a  0*H  M  O  r-t 

4499  94J  43QtB43 

•H%4»h  <»00>iDt99  9 

A  «,  P  5  ^  O  43  ^  ®  •‘H 

0*WtjOOH3H44  rU)<H 
gC9r4C9>4a  044(n9 

5  2 ..  -y  ^‘OH  <n  > 

^  ^  %4H9 

-  2  0  9  «r  9  *3  o 

90  *0  8*0  9  JL49 

r*H*a9  009«4  0144  C  9  43 
fr»a9H440O0C9043 
o  9H  O  >4  0»  -H  O-H  a*0 
C  U  9  9-H-HJ<*0-H44  9H 

P?t?2*^®®C’0*4>3 

^  k  9  s  C  9H  3  0  000 
44  ftTS  -H  9  *0  M  ^  -H  0,2;  2 


r  o 

9  4J  CD 

9  -H  44  ^ 

0  3  O  3  9  Ctf 

44  O  S  -H  44 

«mS2*  aw 

9  *0  9  a  •  0*  9 

43  C  a-H  O  2  9  0$  H 

3  440  50*^9  0. 

0000*0  2ococ 

44  a  o  O-H  Vi  H-H 

_  -H  44  9  0*M  a  • 

*094499  r  QCo 
909rV4  440  90- 

44  Vi  0>44  9  •  44  9  44 

93-HS  0(00  %4  r90 

^0^  01  0U44U*O 

a  a-H  9  o  9  s 

ar-  o 

..  *d+*  044 

Hp>ia-H^>  9  944 
a&<MMHI-Hr9  ^ 
3Sc«h  9-HH44  244  a  9 
O  4444  43  O  a-Hr 
-HMCa-H  •>990  44 

Vi  O  9*0  a  r>*n*a  H  N9 
9  *0  9  I  43  -H  *0  r 

>  a-H  O  9  (Q  o  U  3  3 

44  44  WH  9  *44  ^ 

?2  2_,.  *O'a>^c0  44 

^944*00  *9  *0  O 

9M  op  0*44  O  344  c 
•MS  9H0«(a44440 
®  ^  ®  ^  * 

K  a  «  OlH  9  -H  I 
SHHaVlS  44>i0« 
g  9  9  44  OH  9  9M  S 
mTJ-5  2  ^  ^43  *0*H  Oj  4i 
9^-H9  44  h2u 

r  c  c  Q*  a  91  O'-H  2  9 

*  4i^H9^0-H-H  O 

^09  44  44*099^ 

O  Q*  O  H  9  (M  -H  9  r  0a 
-H9B^J*  >94i 

99  Vl-H  9  I440M  9 

Mr* 

^  2  ®  S  5  ®  0  44  « 

’H3  90.-.M  o  I 

25009W90<<W3 

*0  ®  2  M  >?2  c  0.-H  ^ 

■2mS22  H>0VI44I 

o'ooro  .oMi  3CH 

C-H4IOQ,34J^q.O 
999  OiOOO  0« 
r  B*0  O  3  9H  9  n 

2  i  0434JW 

9a>a''-*»0«OM  u- 
44093109  4444 

99  0HC9990  • 

*0  vi  o  o  w  orrr  S  a 
s  4444  9 Q a ^4444^ a 


o 

r 

D> 

3 

p  r  9 

*4  9  0  O 

r  r  3*0 -H 
44  44  a  C  Vi 
^  39 

*0  44  9  O  B 

9  9*0  a 

Hr  3  c 
4<  44  H  ot  o 
c  o  c 

•H  9  C-H  S 
Vi  b*h  n  a 
0*  3  -H  44 
a  a  BH  o 
a  9-H  9 
S  9  Vi  44  a 

2  ®  ss  6 

0  0  a  -H 
Vi  a  9  a 

3  H  9  9  H 

9  9  8  9 

(0  ^  s 

9  •d  c  M-H 
a  H  o  H  c 

I  -H  9-<>l 

c  lA  44  a  a 
o  H  9  44 

•H  ••  D^-H  9 
44  Vl-H  > 

9  M  44  0,  9 

o>  -H  g  r 
•H44  a  S 
44  9  go 

«  4J 

Boro 
s  9  84  J3*0 
M  44  9 
<  *H  4i 

O  Vl  •  O  9 

&)  9  *0  44  a 
0  8  9  -H 
6  9  0  0 
9  3  0  O-H 

r  a  o  -H  44 

44  _  M  44  C 
*0  B.-H  9 
<•0  *0  2 
Vi  9  H  *0 
9  _  H  9  a 
r  g-H  9 

44^>  C-H 
Vl  CO  -HO 

c 

A  M  U  o*  9 
0  9  9  3 

•r»  8  0* 
9  0  9  9 

r  Vl  44  M 

44  a*H  <M 


9  H 
>  9 
M  44  M 
9  0  9 

a  9  r  • 

844  9 
H  O  2  9 

sa .« 

a  >  a  >, 
C  0*0 
a  9  o  9 
44  Ml  9 
0  944  V4 
9r  OH 
844  9  9 
9 

44  o»>ia 
9  0  0  0 
44-H  C  0 
a  a  9>H 
a  o»a 
44  a  9-H 
o  a  o 
9  9  0  9 

aa  9*0 
fl  a 
-HM  O  0» 
o  ac 

H 

9  a  M  >« 

<M  e  OiM 
0  9  ^ 

9  9  M  44 

8  fl  o  a 
0  3 

O  94i-fn 

Vl  r  o 
9  c 
^  -  9*9 

SS3i 


,  %  II 

C4  M  9  M  •  M 

•  9  r  o  ‘HO 

ft*  4<  44  0$  9 

9  9  M  O  c 

»  8  S  0»«  O 

-a  M  0  o  c  r^-H 

«»H0Vl9Cr^44 
O-H  IM  Vl  9  9 

_;H  a  «  M 

*0  *H  3  a  c  -im 

V  •  U  o  3  O  rl  r-l 

p  CO  9  H  a  99 
M  **0  M-H  a  u  c 
^  X  44  o 

S  0  >*9  0  M-H 
009989044 
OH  8  8  9 

•  *»  *4  9  9  •  Vl 

>  0.44  U  > 

.  0*9  *-^M|^  01 

v*g9r«-M3  c  oi 
ad  44  o*D  H 
c  -H  o  c  9 

C  044  a-H  Vl  M  44 
q  d  44  9  o  d 
CJj*d  a  u  44  9  01 

9  p  a  a  d 

344,^  M  V»  9  4J 

dMcoM-»  ac9 

3aa->.«g- 

M  2**s  ®  ** 
|^g25-«g 
(40  e  a  •  c 
O  M  9  C  9  >  9 
o  o  a  9  a  o  • 

•  H  c  r  o  •  M. 

aosotEcca 

»  •  «  n  a  I  W-S 

M-S  a.>  a'^oSS 

•  P  M  C  H  *< 
d  3  9  44  Ot  - 

O  r  Oi  pa  <9*0 
M  5  ® 

*J5«  “22 

M  ^44  9  *  0  H 
0440*  9 

•  ^*-•3  98  4JrH 
0(08  MG-  300 

•  HwaoDicQ  Q 

fit  ^-H-H  O  -.-H 

•  ’•o*oao4Joa' 

O  H  a  •  -H  -H  c  o  H 

^  01  9  O  44  3  o 
o^rnr  9  OiOTS  o 
H  '-'44  *3  O  X  O  -n 


9  Xi 

44  44 
9 

3  D» 
9  0*0 

r  9-H 
44  3  3 

9  9  3 

44  r  c  .H 
9  44  -H  u 
r  c 

44  w r-» 
9  44 

44  N  -H  «. 
3  *H  >  44 

OB  O 
r-H  a  9 
D»  C  9-0 
3*H  a  0 

o  a  a  M 

M  -HQ, 

r  >1  a 
44W  a  9 
D'-H  r 
a  c  3  44 

9  -H 

8  3  3  0 
3  9  044 

9  9  9 
a«H  a 
9  a  -9 

•H  44  > 

ot  a  O-H 

9  44 
CO  *-r-»  9 
H3  0  G 
M  9  M  M 
Q  9  Qb  9 
O  44 

a  o  9«h 
H  M  r  9 

r  0*44 
44  9  9 

44  %4  H  > 
*•  u  o r-H 
>*  9  9  44 

H  %4  a  o  9 
9  44  o  C 

44  c  u  a  M 

9-H  9  9  9 
C  0*  9  44 
3H  a  i4H 

44  fH-H  9 

0  iH  o  c 

M  9H  o 
C  44-H  an 
D  C4  44  a  44 
9  C  3  C4 
T'l  9  O  9 
O  JJ  9 
V*  O  -H  O 
a  a3  o 


>1 

3  44  OH 

9  O  -H  9  O  -r 
9  H  ^ 

M  8  0*  a  H 
H  M  o  C  C 
9  O  OH  O  3 

H  d 

9  C  44  9  44  • 

>  O  O  a  9  la*  ^ 
9H  C  44  s 
r  44  9-H  CD  >,  . 

9  H  M  8  c  a 
aH«HOH00  9  9 
44  o  9  M  »a  o 
c-Hra:  ->9v* 
9  >  a  r  '•^31  u  3 
0  M  O  O 

ocaaaoMa 
Q«-H  9  9  9  9 

2 

0*44  C  44  «  03  3  «4 
0990  90 

44  9  0»GIA  -  Vl 
0-0«<  M  H  >  9  44 
9  0  8  9  0,  C 

-O  M  44  C9  V^  9  9 
O  0*44  H  9  M  a 
U  9  9*0  0*44 

o.«r  os  c  Cl 

_r44*l  •0  98 
944  oft*p|r  8 
r  a  •  o 
44  M  9  0  U  ^  U 
O  44  o  •<»  9 
4>  9H  O  3  9 
9a  44  44'VS  BH 

r  9  a  o  a  8  r 
44  a  ^  9  Of  a  9 
9  r  <H  9  CO  > 
aruaH^^Ha 
Vi  a*-H  a  d  o  M  -H 
9  r  Vl  ^  Vl 

9  0  >  oiqfo.  44 

0«H  c  d  9 
0*  9  »-H  C/]j*<  O  M 
9  44^0  0*  OD  M 

M  MH  b]  Ok-H 
44  9  w- o  a  a  H 
H  O  d  3  •  M 
•  •mo  0»  •  O 
-  C  d  9  O  O  Vl 
44  o  O  M-H-H-H  9 
O  lA  Q*a  M  U  IH 
9  ^  H  H  3  r 

MM  a  o  3  r H 
o  (A  9  9  44  a 

03  o  3  a  01  M 

H  .  M  0^9 
0  OS  3  H  O  > 

3.  •  O  9-H  \0  9 

D'b*  a  0  44  M 

01  -  <0 -H  O  -I*  M 
r  O  M  M  9  H  -H 


o 

p  >«44 

52  ^  9-H3  1 

<9  M  Bh  9 

-9M9999 
9440M449i-IMr44 
<0  aOC0l  r44-H 
044  a 

^®®2acM9  a 
M  9  03999 

0>i9M«»  jG  G  > 
^  c  944.H.H 
CHcooaoiH  ar 

®  0  oiH  r  o  M  9 

H-H  44999^90 
440  *0000  44Vl 
0-H(A999  999 

9  >  I  *^X4J  9  Oi3r 
J<039H 
M  VIH  M  9 

9r*«0*M  P  X  Qt 

44  H  9  0  0  *1 

W39aM90 

9  O  •  O  44  39 

9'!3  2  o*®  CO  M  c 
44  Qi<<  cor  3  0 
9H  44  0  O  H 
-  -«I44S  o  o  a 

9  -H  P(  9  9  9 

a  €  '•>^3  ••  9  44  9  M  3 

OrHC0>9C39OO0 
TJ  _  H  s  o  o*r  M  a 

OCM  a9443aH 
a  OJ  Q  M  O.H3 

HO  X  o  a  a  r 
3r  9^9  H9 

OS>OH  M3r  4* 
;>.3  p  >  N9  94J8 
C0«M9M3iH  *9 
M9  30M44>%4M9 
PhViO  90003U 

Q*-  a  at*  c  c  o 

4  O  9  9  0. 

®-«V4Vlt0O44  *>? 
rorM9  9H449  • 

44944  39  9^  g 

-a.  V{  0  cr  3  9 
M  M  3i2  2  2t*  03 m  or 

HH^SISSS''*** 

0*r  OOg?OM  *.9 
a  9  #H  o  &«4  c  ^ 
9  O  44  d  %  7  o  o  a 
^  H  -9  o  a  n  M'  -H  fl 

®  2  ®  2  S  ?  0*44  3  ® 
jjSflS  .-Sia-SSS 
S  9  a  >,afl  V  gS^J 

P  9  ®»55  to  ±1 

M0,3-H  S899M 

3  p3  M.>,5  OH  ®  O 
OM  09a3M*H-HO 
a  an  to  a  g  m  a  a  ,h 


I  o  a  9  H  9 
<N  o  flrnr 

O  r  44-H 

•  44  5  4J 

a  o  c  9 

M  M  -H  CL  r 
0*  o  3tj 

H  3  0  g 

i  r  o  g  o 
H  o  r  -H  o 

•  M  O  44  9  E-> 
H  9  M  Q«r  < 

•  9  9  e  44 

n  a  9  3  M 

•  9  a  a  3  o 
d  os  9  9  c 

M  M  9  44 
•O  0}  ^  0.  M 
0  «  >.  00 

9  5  M  9  O  a 
g  9  r  ei  Q« 
— •  c  44  <  3 

u>  9H  a 

I  r  8  9  44 

H  44  H  44  9  C 
^  H  9  r  H 

•  O  9  M  44 

0*44  M  44  ^ 

0*  a  OS  M 

3  3  *>.  O 

H  9  r  H  to  3 
I  3  U  «H  M 
ct  C  3H  M  M 

H  0,  o  r 

•  0*44  a  9  44 
H  9  9  H  r  M 

r  9  44  3 

a  944  b, 

9  H  3  M 

H  r  9  c  o 
r  9  44  9 

9  44  9  9  9 

Cl  9  O  9  M  Ok 
Bh  O  03 
•H  'tJ  ta  xs-H 
GB*  OH  44  OS 
O  H  CL  3 
H  9  AM 

44r  H  C  3 
H  44H  9  9  CO 

2  a^r 
*2  2  fl  44  44 
fl  fl  *-^44  fl 
^  M  M 
Ch  d  N  O  3 
mh  I  *0  ^  5 
9  p  9  a  44 
3  939 

•  V*  o  O 

a  Q«r-I  -*H  o 
9 9  a  H 


California  ATOC  DEIS/R  Conments  California  ATOC  DEIS/R  Comments 

January  31,  1995  January  31,  1995 

Page  11  12 


Q*  1  tt 
3 

Qti  cx: 

0  ^ 

O'  w  0 
c  >  id 
•H  Q«id  u 

>  D» 

fH  O 

« cd  otu 
0^-H  o, 

Vi  a 

C  M  O  O 

S  oi>S“^ 

0  U  o  >-4 
0 

Lt  C 
U  0  0 
0  •4i-^ 

*0  «  X  ^ 

N  0  • 

0<wa  u  ^ 
a  o  0  s 
b  n  0*  0 
0  e  3  O-M 
0  o 
0  0  0 
m 

0  0  ^%4 

O  <H  iH  0 
k  3  H  W 
0  ft*H  ^  S 
0  3  k 

0  a  0  0 
o  n  c-k 

3rH<J-H  I 
I  0  ^  S  O' 
4:  k  3  k  c 
o>  o  o  o  o 

•H  O  k  rH 
JZ  k  O 
k  *D  O 
»  O  >f  ^ 

3  ^*3  O  k 
O  'O  3  k  O 

•a4  c  k  k 

>  0  o  s  a 

O  0  0 
k  o  k  k  O 
a o  0  Dto 
k  i-i  o  0 
(M  0-H  k  C 
O  k  Qi  0<3 


k 

0  r* 

r* 

k 

S  c 

0  0 

0 

0  0  k 

0 

P 

0 

0 

a 

M  C  0 

0 

0 

k  0  •  0  0 

H  C 

3  >1 

0  a 

c  3 

k  0  M 

k  0  0  Z 

<00 

0  0 

k  >,  0 

000 

M  4S  CO 

3  0  k  z 

Z  1 

0  z 

0kk  k 

k  0  E 

k  4J  0 

•  £•  0 

M  k  ? 

0  k 

kk  0  M 
'k  ^  M 

0  k 
k  0  0 

c  k  a  0 

0*3  0  3  8 

5  k  XMk 
Ok  0  Z 

0  0 

M  k 

0  >«  0 

\  a  00 

0  k  43 

k  C  43  0 

k  M  :» 

0 

0  0k 

Z  k  VI 

1000a 

0  k 

0  0  3  0 

0  3  0  0 

z 

C  0 

k  a  0 

:  0  c  k 

0  3  0  C  CO 

k  0 

Z  C  k  M 

k 

0  0  M 

a  0 

k  0  c  k 

k  C  0  CO 

M  0  0  jC  0 

0  0  0  0 

k  k 

Mk  a 

k  0 

0  0  Ok  D 

0  k  >  k  Z 

3  k  0 

k  k  0  3 

0  0  8 

;  0  0  0  k 

43  a  0  0 

0  ••  0  a  0 

0 

k  0  0 

k 

o  k  c  k 

SCO**  or*  r* 

<HVI0>CWC  o  o 

ckO'ooo  o  e  c  V 

0  c-k  k>,0  000 

k30Ck  OikiHk  -HOe 
*.  C  O  a*H  -k  ii  -H  o  'H  Ok 
o  o  •H  o  0»k  3  VI  -woo 
k'k>'ao'dC3  0O  Ukk 
00  jQO'kana^  Ok 

k'O'kk'O  o  s  •kO’Onc 

OOVi  COCOkOCkk  CO 
.CkkOOkHB  -kO  000-k 
k-k3*k  COOOk  £30 

OBOikOt)  04:0  0«HkO>k 

•HCkko  ••kk-ka4:o  *00 
ar-l<H3  coo  SC3U0  o 

3  Oi'OC^<kkOO  0,&tf&'a 

ok*>  o04aooc>HCk0g 
kONo^iH  0  oi:0OHoaSk 
O  c  3  k  C  QirH  3  k  k  O  k  s  0 

§3  0<H  -k  O  k-k  0,3  4: 

Ok3ikO0.  04;  Sr*  ikOk 
CktQD*  k>433Ua  0  0  34: 

0  oa00k  oc-k430k3 

n  k3-k  cg^0^k3  ^ 

0kO0  na>i0<k4)  vi3 
jC3ikC0«C*kVi<H  VCOO-kO 
_4l*k-k2o  -kOO  0,k43  3 

3  0*  S*kkU-k4:0  C3Q* 

o  «  «znkoukcno>k  o>9 

cooo  000.0  ox:  *k^ 
0'3 4Sk  o*k  ao3kjck  cco  o 
*k3kk4:a0  0k  0*k  o 

or^  OkWkNox:  6k03‘k 

OOkO  C  ik4:kk0k  D'k  u 
3COOk0HOk  Ok-k^OO 
•kvik0k0k  OjCMk  Ok 

>t  4:kC0Okk  3  Ji  Q» 

r-4  O  0  >,k  ^*4  3  X  19  k  •  o 

kOS3  OVitr0k33Ok  3 
CO-k3kO  OSkC  0.3  3  0  0 
o  z  k  k  U  £4  N3  0  0  C  k  0  C  4= 
k&)  n0i<303C  •kO  o 

k  M  VI  3  kOO  33*k3 

3  00  kkkogvikotooc 

U*  4SO0CAOOO-k0OkO0 

04:k£4:  C33ik4:;vik-H 

03k  kkk  330OS' 

0  0  ortM  0  0  0  NrH  u  a  o  o 

rHCO  *3^04:3^43  OCk 
pA^O  OC‘k0333kO  00 
2  ikak0O43  k  •k4:>i^0 

Zr-f  kk  lC/103kk4JQ, 

Z00n3-oo:i  c  o  s 

kk>9«a4:'^  k-H  *44  0^ 
O  C0k  OOkCOkOkr*  k0O 
4;o30k&4  M0kl03O3&iO 
e4Sa*C  <OMU-kSO>  D*<<  o 
0000  kOOO.  OOO  k 
33  OCO  k  SO03kO 
C0kOOViOO<9kOk<O0> 

a  s  o  xz  QtO)  ^  u  jz  to  u  o  cjzv 
vi-k  iM  v»  3  43  k  Oak  xz  a£k  k  0 


ax  %4 

0  0  3  0  0 

•k  s  k  o 
O  C  3  >tk 
O  O  O  k*k 
3*k  3-k  3 
00  k  & 
Ok  4:  0  O  • 

k  O  O  3  k  2* 
3  O  k  0*  3 

3  43  ^ 

k  3  0  avo 
k  S  JC  »  M 
0  k  o  k  U  H 
MOO  iO 
M  >  O  H 
3  Ck  O  . 
Ck  k  C  H 


O  O  0  B  S 
o  k  ak  o 
3  0  S  O 

O  3kk 
O  D*  0  « 
k  O  Ok  o 
3  3  43  k  >, 

0  k  c  0 
o  c  03 

»<k  M  k 

.  O  O  M 

o  a  o 

•k  C 

O  O  O  >1 

k  Uk43k 

c  p  o  k  o 

3  H  O  k 


3  0  ac 
k  as  c 

O  k  0 
Ck  k 

Ok  o  a 

O  0  > 
3k  o 
0  0  k  43 
ks  0  k 

k 

O  3  3  43 

H  c  a  k 

k  0  3k 

0  0  3 

M  0 

k  O  >, 

k  ex: 3 


0  0  0  •  (f> 

0  0  0  0  ■ 

0  k 

0  ak 

k  c  Z  r* 

0  0  N  > 

•M  0  0 

z  0 

k  k  k  C  0  • 

Z  kkk 

Ok  0 

k  0  z 

H  0  0  0  10  *P 

k  3  S  0 

>  k  3  Sk 

0  k 

3  Z  k  H  H 

0  0  k 

0  0  0  k  0 

0  64 

M  0  k  k 

Z  0  X  c  c 

Z  0  0k  0 

k  <  k 

:  0  0  tn  • 

>  kkk 

0 

3  k 

Ckk  a 

0  3  k  0 

k  0 

0  C  0  0  -k 

Ok  0  0 

3Z  Z  k 

0  z  • 

3  0  k  k  a  64 

0  M  >«  C 

0  k  Ok  a 

OkO 

k  ZO* 

0  C  k  0 

0  k  0 

a  c 

>  0  0  0  fa  • 

k  k  3  kk 

0  M  0  CJ 

0  M  0 

0  k  c  a  •  0 

k  0  c  e  0 

3  0  k  0  0 

00c 

k  0  0  8  0  O' 

0  k  0  0  0 

0  0  M  64 

k 

a0  0k  0 

M  k  kk 

0  0Z  < 

k  0 

a  0  0  a 

_  0k  0  a  • 

k  k  k  0 

z  cz 

k  a  0  0  -T 

a  kk  0  5 

3  0  Ok  k 

k  0 

Ok  k  o  o 
3  k  3 

a  k  O  O  s  O 
043  >  •  O 
u)  4J  k  3  k 
W  C  0  C  • 
fia  o  VI  Ok 
0  0  0  0  0 
C  C  H  c  u 
<  O  Ok  o 
kk  a  k 

>  43  C  >  0: 
C  3k  c  M 

o  a  a  o  M 


^  O  3  o  C  O 
0]  4:  M  C  0  k 
k  M  s  o  k  O 
»  O  k  43 

a  M  0 

0  3  k  3  3 
O  kk  C  O 
k  O  >  3  k 

43k  o  oO  0 

&i  o  k  k  o  k 
>iao  o 
k  43  u  a 
0  JJ  44  O  3 
C  o  0  c 
0  c  «  <  o 


0  O'  C  0 

O  a  O  k  43 

0  a  k  o  o 

k  k  M  k 
*  0  k 

k  O  k 

o  >  o  0  a 

kk  k  o  k 
k  44k  o 
a  0  0  k  k 

k  Mk  I 
3  0  O' 

e3  3  c 
3  C  O  O 
o  0  as  k 


>  k  k  3 
O  0  Ok  o 
k  X  43  3  X  0  3 
k  O  43  3 
k  O  U  k  k  k 

o  o  *>p  o  o 

3  k  O  H  3  C 
O  3  3  .<  0  C  k 
a043  kk 

_  o  H  k  0  0 
a  0  a  Q  k 

3  3  43  3  o  O 

a  c  •  k  a  k  43 

k  3  O  k  to  3 

c  o  o  o  c  o 
k  o  frikk  >,c 

a  Sk 

O  O  X-  k  O 
O  43  X  o  0k 
43  k  k  k  k  3 
VI  k  3  0  k  3 
O'O  o  o  c 
k  c  a  0  43  0  3 
0  k  a  o  O'  o 
k  3  a  3  M 
00a  o  *• 

Ok  C  43  O  O 
k  o  O  o  k  o  k 
3  akkk  >  0 
00  k  0k 
O  N0  k  o 
3  k  O'  •Ok 
3  C  0k  000 
C  0  o  k  k  *r\  0 
3  Ok  O  43  a 

o  ^o  a  0  o  a 
000  a  k 
o  o  o  a  o 
O  64  C4:k  p  o 
43  <  k  64  O 
k  O  M  <  kw 
3  k  M  O  O  * 

O'k  0  0  >4>  o 

C  k  >1  o  M  3  k 

kou4Saa03 

k  a  o  Ok  o 
0  a>40kkM  0 

k3kO3  0kO 
0  0  3  k  tt  a 
a  3  c  0  m 
.00  k  O'O  e  c 
X  k  a  o  k  o  o 
3  c  k  kk 
•  >4a  o  >1  o k 

O  kkk  •  k  0  0 
M0ek30kQt 

k  a«H  ao  0  Sk 
koaaooak 

3  0  3  0  0  Ck 

kuo(aou«sa 

k  O  43  a  k  0) 

3C44<aack«a 


5  •  O  O'JS  I 

a  k  c  k  o  e  u  t 

O  k  o  O  3k  k 
CHS  0000  3 

kocaau4ao  o 
43  C  a  Ok 
3kJC0kkC0  0 
OOOk  k0k  3 

3  a  0  0  k 

o  >,a  (s  q »44  o  Ok 

XJZ  k  43  43  0 

o  aookkk> 

k  (A  43  O  O 
Mk.C  &*43Vlk« 
k30  0k<jJ  o  04J 
C  k  k  k  0  4: 

OSr  l44k4Jknkk 
's*  O  3  0  k  k 
CQ  M  o  43  'k  d  k 
HO  •00kk303 

&)  an  k  o  to  o 

00  I<O3>O0M 

oa  isookko 

£k(QO  0kO  0) 
440k  kk04:043 

OMOotastk  3k 
4:  a  k  43  0  0 

uo  OkO  kka. 

kj^kO  k.«0>i- 
jsk0a  »eiO4ca430 
3  aCOM33  k 

a  O'k  O  43  k  C  k  O 
CkC  kkkk  k«f 

k  k0k033C3a 
k  c  43  k  ak  o  k  c  a 
>1  O  C  k  C  >ik  43  k 
k4330OO 
3’r^O'OVi  0£0 

ookooookkc 

kk4a  3>c>0 
0  a  k  kkk  k  k  o 
k  •  o  >ik  k  k  (0  0  k 
e3ao4a00o  js  to 
oo2a  caoak 
anZo-k  kig  o 
OOZO0iOC43Zkk 
3  a  kkk  o  o  Z  o  o 

coo  k  O  43 

3  k4S43  O  0  03  O  ak 
VI  ak  k  M  k  c  jc  X 

kk  CO  0k  Ok 
kOC»k00_  0 

043k  3  a3  •04S 

43k  Okoao^kk 

OMO03  C43  43« 
coco  o  Ok  000 
<  kXSOkOa  kk 
k0kCOk  I  k0 
OkOkxioCjCOk 
>Cak3>a)D>00 
«j  o  >•  <ti  o  3  a-*4  o  4; 

'wu4sas<T3oak44 


u  o 

o  a  c  k  c  >1 

£4  o2k  •0ki-Ha) 

<  4:Ski<o  Ok 

o  kZ0r>k  •Eo 

k>  SfD»k«k 

0OM  -O  lAQOkO 
43k0k4:cak>k 
ka  okO  ooxk 

0  >I>  Ck  ^  o  C 

dkkokoooo  o- 
k  3k  3  0  kk  >,x  0  k 
k0j30k43  ^k 
«.akXkO0a  03 
0  a  43  MO  •  o- 

3Zk  OMk  *>00 

43X0  .kOk-^kkO 

k  000  ao)0ox: 

ooc43Sajsok 
<.43  ao  u<  ojkvi  • 
ak  koo  '***cvic 
p:  >f00kk  000 

ZMCOktkO  P 

Z  o  0k  Ok  ak3kk< 
a  k  k  o  o  0  o  ■ 

O0M03OOO0O 

4:k  o  c  oxsaM  Okki 

kk  0O'0  MaOO' 
3kk3  430X00. 
k0kkO>4O  Ok44 

30a  kCkXS  00 
O  k33»  00kO*^3 
JS  OCO  Ok,C0 
0*0  3Ck00k>O 
343aoxo«o  4:k» 
ok'^oooZxsco 
u  Vi  0k  k 

JCV4MO  Ok>i45  4:«* 
kkM4:o30ekOk 
o  k  >  k  0k  3  43 

a  >%  000  »  iok  . 

OkO  0*43  k  Ok  0  < 
kC43C  aO3«0l 

kOkkaocaooooj 
a  k  ak  ak  c  0  < 

a  '•  0  0  543  t  Xk  0  E  ^ 

SkOCSoJO^  Ok  ^ 

0  O  Ok  W  k  o 
0  0  3  3  0  0  3k45  0  k  *1 
0  a  ujzjz  olo  Xk  0  1 
acok  cooci 
Ok  Ok  o  •  o 

k  k  Mk  O  M  < 

o  O  k  k  O  ^‘0  43  D'k^ 

0  c  ao  >«ai  c  % 

43  a  0k  0  Ok  -• 
o  3  c^k  o  d  k  O'k  4 

O  >  0  C  CX  •x  CH  I 
JC  0  0k  Ok  0w>„.i«.0  a  < 

£14:  0  SCkk  0  k  0-» 

M  O  C  0  p*  0  I  k  ( 
kCB«Ha3BkOOVl  t 
k-H30  k  kOVi 

k  JS  o  k  0  C  ‘VI  kk* 
»  44  s  ak  to  a  0  M  *t:^  ( 


O'  >,  O  O' 

4H  43  0  O 

>  ^  a  •k  a 
U  3  a  MO 

Q  CO  O  k  OCO 

a  o  k  3 

H  k  >i(M  O  >1  O 
O  M  k  43  U 
ffl  »  ak  O  43 
u  (o  ak  3  0k* 
Cr>3COaOk 
On0OO0430 
H  3  OkO 
O  3  O  k  •  o 
C  n  43  0  0  0* 

k  O  43  O  X 

H  •  44  0  a  k  • 

O  k  0  3  3  k  c 

k  0  3  a  •  k  0  o 

3  O  a  JQ  9  k 
o  a  3  o  k  k 

0  k  a  4;  o  o 

«  O  U  0  0  0 

u  k  •  a 

u  •c  Ck  0  a  c 

oj  *  0  0  0  Ok  0 

H  0  Ok 

o  «  COM 

•  o  a<  0 4S  o 

*  ^  0  •  0  k 

a  M  C  M  0  O  0 

-I  0  o  u  o  a  O'k 

k  k  C  k 

0  •  k  k  3  Ck  0 

•«>0O0O3a 
Sk  0'3  0kk 
^CkCOkOk 
3DkDa0>O 

4  k  0*.-*i 

•t  o  a  O'k  0  c 
-1C  •  c  k  —  o 

9  k  M  Ak  k  S  k 

j  o  Ok  a  k 

M  0  0  -0 

4  0  C  C  0*3  0  0 

9  O  Ok  o  O' 
3ak3k0CCO 
344kkk  Okkp* 

3  c  a  >  a  a43  0  <n 
01  o  o  o  k  k  in 

4  0  3  >ik  k  H 

:  0  0kM a  k  o 
t  a  0k  o  o  to 

4  Ok  z 

)  •  -  k  c  •  k  0  • 

4>>«C0H0 
4  0  0  3  *  O'k 

4  c  C  kk  CM  O'  C 

»  •  O  0  OCk. 

I  0  0*43  3  O  O  X  k 
:W03CrHgrt3k 
l-*3'—0  «J{N  04JE-i 


California  ATOC  DEIS/R  Comments  California  ATOC  DEIS/R  Comments 

January  31,  1995  January  31,  1995 

Page  13  Page  14 


a 

10  a  (0 
9  o  « 

•  *0  r-t  > 
«-H  O 
I  >43  O 
44  Ji 
)  U 


^  ®»  •^■44 

5  R ii  2  »  rt  a  M 

C044a  pO  O  900 

^  r*  ^  H 

K  -aO  440N0  «-H  O 

^44  jc  ava  i>^o 

WO.«44Ha^3*’ 

fcj  a  aj3a44ao**>a}4 

®  fia*H  >  0 

«  «  S  2  o**®  OB 

a  a  a  a  a  c  ai-i  •■o  s 

4:3CViaO44O044<r4OiC  «O 

440944  a<H«H  a  3  A0  *>  a 
tP(Q  0  a  s  a  a*H  a44 
_  a  M*H  0H*O<OP$aMO 
a  ^^044A  C'^aaa 
•Has4443a  •oaaoa-H  a 

|*5®wfiS509aSSS5 

a^*HH  C  <-l  0  %  0  43 

ai  ap  •aaoi*%4a 
M0  Ha  a43>  DIO  *0 
o  c  c  .ho;  cd  Sn  3”  an 
%«90HO'>^o  ucajajcp 
0H  .  acQH  C44  9  M43  o 

s  «444  n  0(1-1  an  o  «>a  o 

—  ®!-Q  >4 

C0_Ha  BaHo^9a0 
a  8*043^  a  044  3H  fiC43 
Bsa044£C0  44  44 

C0a84M90Maa  .a<D 
P®2^R  M44C9'OAaa 
»4  _  Oi  0144  ^44  a  o  o  H  7  44  H 
H  a  O  M  D»  CH  o  M  00 
>c^H0caoa0oaaB 

CHCuelaHAsa  >0%4*h 
OM  _.ao44a*H0  %4C 

‘OBaao»00 
H  B  jc  UTS  %4  a  a  4;  c 
0^44MjcOOaC  44H  0  04 
00fi(  4<430 

■H43  D»  a  M  a  *0  0 

.  D»44  C  •i-«^44  «44  0  C44>i}4 

5  'R  S ®  «  ®  • 

H  NtJ  H  a  0f-4*9  044B.n'0 

OH  9ii  o.0CCM0  la 
^a  9^  0  044  944 
43  O  O  B  }4  O  M  0  S  0 

s  c*  0  aaaa434:  B 

a*HOiaHH44  CH  44HH 

*0  a  660040  043  0  044 

R  2  ^  J'T*  i«-H043O00a44a 
<Ua6fi3n044  44044  HOO 

O9O'V.0%4e  «  00  «044  )4 

a  u  H  CO  SH  a  o  44  aas  a 
04  a  cr«M  H 44  o  0  a  44  9H  0*9 

04*H  aH%4  0  0&«i3jc:  043  643  6 
013MQOC4O«<  44  44  '0J4  0  44  9 


44  u  in 

H  a  0  m  <0 
0  43  ss  me 

>4  44  S  .HO 

9  '-D» 

44  jC^C  >,  « 
0  DtOH  U  ^ 


6  9  H  9  0  in 

0 

10  9  0^ 

6  Vl  H  0  6  91 

a  X 

H  0  H 

a  X 

•  a»> 

9 

AH  >4 

X  6 

^Stf»  u 

0  0 

0 

ja-H  Ha  9 
a  I  H  41  6 
a  a  n  >40 

C*H 

O  a  H  s  D« 

a  a  •  OH  10 

•Hen  6H  H 
U  t9  0  9^ 

0  ^  a  a  3 

£U44HH  ts 
S  43  Vi  •  0 

o  *0  0  0  CD  a 

O  C  £4  a  43 
9  B  0  a 
04  O  D>  O  *0  44 
0  0  6  0  e-H 
•H  ^43 

a u s  • 
009a  ^ 

H  H  H  •  iH  m 
a  ^  U  O  )4  0  01 
0  6  6  60X0^ 

9  0-H  i-i 

O  ON* 
a  «  «  o  jQ  ^  >1 
*H  a  Vi  ^  Q  Vi 
•D  a  H  9  Og  0 

H  0  O  ^  -  9 

a  o  a  (D  ^  6 

43  6  a  M  in  0 

44  43  a  u  o\  >9 

•o  44  9  a  ov 

» a  0  H  in 
X  O  X  B  6  M 
44  9  m  t  O  >)'- 
V49  9  6  V4 
9  6  O  0  a  0 
OH  Vi  S  44  9  0 
fiu  I  43  9  6  6  0 
6  44  X  a  0  >» 
0  a 
fi  9  9  i 
9  6  6  o  m  • 

43  0  0  O  H  1-3 


<M9  I  a 

OH  M  9 

6  9  0  HO 

O  44  O  6  >•  ••  a 

9H  6  3H  V4  in  6 
6  44  a  V4  a  o 

0VIB440  <>>  .Vi 

_a69S6oavi 
90043  000(00 

a  a  V4  HH  a  44 

»  0H43  00(p;  %>v6 
a  > 44  6  fliH  a 
^a6HOD»6^06 
aHa9HeocD44o 
43  44HH  H  9  D( 
>10  044  0  VllOHH  O 
•±X  6  6X0  Q  O  V4 
o«  ViH  a  44  0  a  Ot 

c  0  M  44  >|H  a  43 

Ha0a06ca  *044 
9  a  flH  00  6  o 

0V4  o  xvi0aa 

a  a  6  >1  aHHT0 
Ha43oaaH0(  o 
a 4344  0  OHH  c  vi  • 
•H  44  a  0  a  N  o  an 
B  o  a  44  4344  0 

044436X(oaa>«o 
096  O  >9AD> 
04<H  >,X  >»  *OH 
0  H  O6OO449 

as66ovi0o60a 

H  00430HXO  Vi 

XH  44  0«  09H 

a  'v»44  44  a  a  a  a 
44  (0  o  o  04  43  >«H  a  >  a 

O  M  9  6  O  44  V4  0HH9 
0  »9  a  X43  V4 

Q»a  090  <.>S44VlVl 

S  ViHHCO  0H 

Ha44900O44  %  a 
X600Ha43>  6X 

0444H  3  DICWX  O'O  044 

o  H  H  a 

44Haa44HXo43a 
60004360  43  > 

043BH44a66  aa 

H  44  O  O  BH  Vi  9  >H 
0  Hcv4aik4oa043 
0944  atp  430430 
90694300440  0 

04409^6HVi9>. 
OC44OVI00OOHO 
H  a  6H  9  S4;x  M  644 
9-H*H  04  X  H  O 

v«  >»  >t  9  9  a 
aoaH>,v44<c  944 

43l43aH0O0OH0 
84  44  44SH90  <9Vi 
H  a04443.>  00 

944U9Uo«c  ua 
U<II4J44CS0  •  a 
O43XO09HO944a 
Vl  44  a  0  CD  X  0.  H-H  9 


H  9  r. 

'.000 
Hh  a  H 
H04  a 


^  Vl  44 

44  0  H  «  c 

00  H  0  a  CO 

045  •044WHaOM 
T-i  ^  O0inacM 
oaH06o  Via 

Vl  43  •  44  iH  •  0(01  a 
0(44  N  0  9  O  CO  ax 
_S09a9  .ODfri 
'S  ^  «H  a  X  D44 

a  0  H  0  6  a 

o  43  >  a  in  44  a  • 

o  c^aeameu^ 

0(9  O  4<  ^  a  Vl  CM 
OH.  >,-H  c  H  9  r- 
^9«HO0  '.OOO 

£b  o  •  a  a  >4  hh  a  h 
X  00  >  9  •H  04  a 

oa  •HO44O04X  . 

ja  0^0669  u 

44»  UH090H.H 

^  D*o  a  9  E  o  00 

q  6  Vl  o  6  Vl  . 

44H  4300  090 

9'  OXWOHXj  . 
Oa£  44  04400 

ao  *9  '.C0x^ 

>04i6aaaB 

•Hp60H>0iS  m 
44V40  •H.HOOsn 
00(80X44004  •CO 

6  a  Vl  X  0  CO 

VI44440  6m«Ha  - 

ao0H  vias  >(>>^ 

44  6  44  a  •  a  o  H  <M 

H  OX  '«44  V4  X  44  « 
004  a  HH  9  44  0 
o^  0OV4e9 
a  oN  oovicM 
xa0H  .00040  . 
44>aOSHX  uo. 

H  g  9  a  X  44  .H 
^44HOa  0»H  O  000 
00  Vi>>0a  m 

^6H0*HHVj  04V 

6  V4  0  0^44  a  9  44  0 
Oa44H0O44a 
H44c*-»ee0  9oq 
anovivioxBoo 
aaswao  hij 
9  C  s  44  .  44  o  Vl 

oao  h>(>-hxo 

axv4440Vi  C4S: 
H 44-4  a  a  ■  ^ 

9  >  9  a  >  p  -^9  • 

D»6aHaviooa> 
a  6  a  X  o  6 
XH  (Daaooio^ 
e49aH6a  na-H 
9XHOOVi'-<0U 
H  44  a  Vl  o  o  c 
O  O09>HVl9 
604X09010  0 

HOHViaajinau 


X  a 

44  644 

44  o  a 

X  6  BHH 

X  6  ^  0  i* 

44  o  0  a  >48  o 
^  44  bhh  u  o 
0  M  H  o  6 
a  a  a  6  0  04*H 
X  D)0(0  o  6 
00  H  <H  H  8 
44  B  04444  5 

a  0  6  Q(  u  a  Vl 

^9  9  0  H  04 

X  *  Vl  Vl  X 
9  a  0(0  a 
.  CD  O  OH  H  a 
w  ax9XH  D» 

M  Vl  O  0  0  6 
OH  aH>«  >  0 
9  0(0  0  Vi 

a  X  Vl  3 
X  o  a  o  •  X 
X  6  Hox  O 

9  >  H  0  0 

^  *H  0  I  X  0» 
®s  ^.6-f  4!  S 
H  0  o  a  H 
OiXHX  •  fli 

8  0  0  ChOH  . 

09  8  0  D«0  m 

X  6  ^9  O  H 

a  a  6  X  OH  I 

H  0  d»^ 

UA  ^9«  X  O 
O0aaHOH  . 
>|H6XM60CI| 
hh  oq JZh 
0  Vl  a  ox  « 

•  >  0  CL  0  X 
H  0  S  X  • 

0  ^  ax  XX  CD 

H  04  04  X  ".^H  W 

X  o  o  a  Vice  m 
6  Vl  O  H  9  O 

a  a  a  004 M  6 
9H  a  00 
0*0  V4  a  o  m 

9  >t9X  a  a  a  . 
a  H  X  04  X  a  X 
6  0  OH9XH  6 
0  6  9X6  o  a 
O0V4a0X6x 

6  ^x  X  a 

H  6  99  «0  0H 

^  o  _H9  a  a  X 
o  Dioovioa 
X9  6XXXX  6 
OH  no  9  0 

HQ)viaoaa6 
H  0  «  Vl  p.B 
HXOXX06O 

>s  xxaoox 


a 

a  X 

Hex 

H  X 

X  00 
o  *.xx 

00  X 
an  X 
a  o  a 
Hx  a  a 

H  CLX 
H  9  0 

0  1  ax 
B  t  X  a 

6  6XX 
H  O  X  ^ 
BHH  CD 
X  a:  M 
Vl  0  H 

»g 

o  0  a  a 
6  04  a  X 

BOX 
04H  9 

o  D* 

X  a 

6  6H1H 
O  a  9  CL 
HX  %4  a 
X  a  a  0 
AH  AX 

B  X  o  a 
9  a  X 
a  6  Vl 

9  0  0  0 
0  6  04 

6 

a  X  0  <. 

-0X0 
X  X  a 
*N.  a  X 
cox  a' a 
H  a  V4  o 

MH  0*H 
Q  ABX 
fl  a 
a  o  a  >« 
X  OH  B 
X  ex 

H  X  6 

a  HQ 

9  BH 

X  o  o 
£1  -X 
9X0 
O  Vi  0 

o  o  a 
0  X  s 

X  OH 


a  H 
X  0  9 

o  so 

0  9  8  N 
CL  C  0  H 
B  9  S  8 
H  O  H 

a  a  6 
a  BH 
a  OH  8 
Vi  O  Vl 
a  £4  0  a 
>  <<  s  X 
9 

0  OHH 
X  H  H 
Vl  X  0H 
O  > 

04  O  - 
X  V4  a 
H  0  9 

0  a  >  6 
H  a  a  9 

X  V4  9  O 
6  9  0  0 

a  ox 

X  O  0 

o  A.- a  . 
AX  6  o  a 
a  9Xh 
a  _  o  gx 
X  a  6  OH 
X  UM  o 
a  6  o  0 
-X  9  X  a 

>«  1  04 

Vl  o  a  o 
0  BH  a  Vl 
I  o  V4  a 
|h  a  9  > 
9^990 

a  sh  o  Vl 
o  a  A  a 

6  ViH  XX 
H  04  04  a  9 


x^’ 

XX  6  >4 

Vl  BH  X  I 

«4  O  O  o  ( 

o  «M  o  9a.: 
s  £4  >ix  a  «4  a  c 

X  O  <  H  Vl  o  0  < 

Vl  (4  X  a  6  a  -0 
0  ^  0  A  a  6 

AX  OX  X  Vl  Vl  0  4 

c  o  a  a  o x-^ 

X0nvi  «4  04X£ 

ouxJCLca  av 
ViOU  0V1OKC 

H  0  -o  a  Q 

M  O  AC  -X  6 
a  8  0  6  UHS  E 

XH  X  B  a  a(  V 
x>acx 

oo9aaHxc 
aviViOLCVig-H  v 
oAac  0C9(na 
9'  >  x  •  o 

0X9CAOOOX 
UV109  a>Ac 
a  0  OHH  V 
X  AO  a  C9X44tC 
X  Vl  a  9H  01  a 
>f9  X  0  H  X  6  19  a 

H  6  Vl  OH  S 

0  0=  0  0  04  Olff 

ooaxoaojj 
H  a  N  u  09 

OOH0>|OS  0 

a  B  AX  X  as 

Vl  OH  8  9  -H  B 

AX  CH  9  A  0  0 
XH  a  a^cs 
a  a  a  9  H  CD  0 

HXS  O90HHa 

0  O  H  a  M  O  6 
XXOXC4BO  H 
HXXXC0  ViVl 

o  a  a  a  0 
«a  6  0  XX  £ 

•  ana  axa*^ 
.-.9XX  a  6  9  0 

O  ViH  9  XH  04  V4  O 

nx  o  Vl  o  a  £4 
I  o  a  0  9  X 

^aoc  .BBC 
H  ao^  o  9  c 
.  Ha  6H  o 
AX  X  O  HH  X  6 

_  6  O  ox  000 
AaBH0oia  X 
B9BOOC 
CDaoooH  xa 
MXHccviaHe 
W0  04<0Hae 
axxvicaxHO 
'-'OHX  9XXHO 


6x  a  >t 

O  0»H 

H  a  69 
X  j<H  a 

OH  X  X 

a  X  X  X 

9  H 

cr  Vl  B 

.  a^o 

a  a  X  0 

X  04  X 
XH  o  X 

H  H 

Vl  9  0» 

OH  69 
9H  O  6 

a  9  8  0  • 

600 
0  a  <.x 

6  -  W  o 

CUHiSX  0 
A  Vl  X  0  Q« 
§  0H  0  a 
£89  a(H 

a  D>9H  a 

X  6  a  Vl 

XH  90a 

2  0  cx 

H  I 
H  0  04  a  0» 

H  43  X  6 

9  a  o 

OHHH 
-  Vl  H 

a  0  OHX 
>  090 

o  a  H  a 
X  6  0  a  X 
00  Vl  a 
H  CL  a  9 
9  O  A  X 
a  o  sxx 
eng  6 
0  8  X  a 
H  o  a  0  > 
X  exx  a 

6  0  X  X 

a  Vl  >4 
ax  %  6  6 

*  c*  *  ®  ® 

a  o  '<s^H 
0  O  CD  X  6 

£•  M  AH 
U  8 
®  ®  ** 

O  Vl  00 

2  a  a  o  c 

X  Vl  0 
X  H  H 

o  X  a  H 
X  exH 

>  ®  X  9 


a 

9  X 
0  X 
a  a 

X  01  01 

an  o 

04  6H 
0H9  6 

H  O 
>»XHH 

X  9  9  X 
H  X  A 

H  Oh 
H  -  6  Vl 
X  OH  u 
H  o  Vl  W 

o  Vl  0  a 
0  9  89 
o  o 

A  O  X  O 
0  X 
a  a  XH 
XXX 
XX  6 
a  H 
Vl  04  O 

a  o  o 
9  X  * 
H  >,x  a 
ox  o 

6H  O  Vl 
0  6X9 
OH  o 

oao 

XH  X 

o  >  o  a 
®  ^  S-c 

a  AX 
a  X  8 
a  0H  Vl 

OH  0 
9  9  04  a 
2  ®  *= 
6  >, 
CDH  OH 
W  He 

H  a  a  o 
ox  a 
X  9  a 
a  o  o 
X  9  a  6 
X  BH  a 

O  9H 
->4  V4 

9  a  Q  a 
^X  X  A 

H  H  X 

X  a  a 

£4X0 
U  X  X 
0H  43 
AS  C3» 

B  H  H 

H  H  a 


X  ^ 

0  ®  ® 

2  a-r-kX 
SXX 
0  9 
m  9  H 
2  H  j3  9 

R  3  o  O 

"Sis’ 
»=  ss 

^  a  a  X 

•3  o  ® 

H  ^  o 
5  9  XH 
9  O  Vl  X 
•*000 

»S“S 

g  o 

“5"  “ 

y  M  0 

*04  0  a 

c  o  o  B 

^  a  a  H 
o  a  n 
13  a  a  V4  t 
A  >  6  a  .r 

Sh  8  I  • 
H  3  0«A 
^  Vl  8  6 
*  OH  O  - 

^  9  CH  A 
Of  O  H 
^  ASH  CD 
0  H 

”  9  an  u 

ni  eXX  Q 

|--§ 

*3  a  o  X  s 

a  09  a 
^  N  a  X  N 

^  0  X  0  H 

^  o  X  s 

>4  9  X  -4 

X  -(-(  c 
9  9  O  H 
9  0  O  S 


<1- 


C9 

I 

o 


4^ 

c 


Ci3 

a 

m 
O  ov 
O  o\ 

s- 

•H  n 

c 

b  >.«o 

O  U 

•m  o 
•H  3  O 
M  C  O' 
<0  0/3 

o  ^  & 


3 

t  o 
•  O'*  ts  4J  M 
>,0  «  O  ^  ^  ^ 

•Q^Q  •MO  •«on^ 
3«<M^onaotfO 
*J  00>0’^V40» 

}  9%4  N/dM  ooa 

JZ  0«'^w  1-I0*ii 


O  C  A  U  D«  >• 

MOM^C'-tO  C-M 
0  •HO  •H'H 

^  04JJ3OMEO  4J-M0 
4JO  HO-M'O-H^U  COM 
^UO-HMCO  O<0<0 

«a  CO  uoec  -e.au 

OO  rHO^gMOOeO 

:mc  xaaj3iacoo>  oc  jccis  >M'H^ 

0C^*H-H4J*r  <OM>*H*a<U*HO-M09CC8*H'H  O 
M'HO  C'O'H  •0>0*H4^OH0^ 

OO’HC'H  ^Cl  *0  ^/dOOtPOJSO  U  C  CTH  •H 

Ma4>*Hec  •Moeoco  (dCcnM  *es  coojj 

•HO  -H^JMO  •HrHMSO  MC<O^E-MMOO 

c  u  O  9  o  C  G  a  ooooooo  <oo  mh 

-H  a  o%4J3<p*h  o  04^*0  Vi4i  a  M'H44j3*oio  ohm  no  o 

MCH'H  MOiHO'HO  H'HS  HMCICMiHC>M 
0  0  fH  *0  O  aJ3  D»  000*0000  0CIM0OO*O 
MMO  rHO  00%40;C_  OM  C  M  OM 

HM4S09  aH^iOHM'O'P  Hxo  -  •OH'oa  o 
M  Mcoo-H  c  a  oouoH>o  a<M  u  o  h  <m 
0*0  •HSIM^'-OO  9MCO  aovi'-'  UM,0« 
CMM  v«>coc;u  6*0  H 
OOOOOV  H*OOA*^Oa<atOS  HnsgOONM 
MOMs^ocao  ow-hs'ojc-*oi>«^^'-po 
oa  HOOflooNoo  MaH^-HU«<H 

H  0»H<H  a  OHOH53MO  CH  •  -M  O*  M  H  C 

MXHO  aMX*a  HO  a%4  O  ^O^CMCOaMHO 

auMs;3oco  aoa  hcimoh  c;^  oa 

OMOHOMO  'OMHHOHI  3  MOOUao*UHC 
MOMCC  •HMCaM'OXT'OnOlOOCiHd  G  OH 
o*  O  HH  a  iSH  O  OH  C  M  H  HMHjai;>M<«W 
CLOME  Maa  HOC  H-oaoMo**^  ho'o 
aoo  cH  a  MHM^  s»G  c  aoH  eM<M  m  ao 
qM  oo>o  o-‘0  o  '-M  Mos 

M'H  H  •  Qt  O  a44  o  H  C  3  -P  0  O 

oc  ao  oo>  oochooup  •comhx:u 

epoopH>«>PH'a>oHi  aoocoo4.EOMPo 
OAMMOi^HHCPH  D»Mrs  73  C  n  i*>0  h 
eMOO-UMP/dOC  C  C  >*3  <'31^90  0_ 

NH  Oisa  3O>C0=PSnCP  CC»GC<mOH2» 

HH  a,P  eaoC'OM^*c  'Owhc  h  xjhc 
M06  H0HM000>tO<N(S  00P<C  CPen 
(3  HP  O'  M  O  P  '-•P  >0»'*s  OOiCyH  HO 
9  0  OO'OSPOHSH'O  O  3h  ec^ 

hocchooh^o  >oo  5  p^a-CHTJOH 

OHOPiiH  OP  OHaueooHuasc.aoMeN 

«<  HSP  o  O  PH  C^H  4:  P  O 'N.  C  3  3  <W  JJ  • 

a  -oaoC'OO'OMO'OO^MPUHCocao  *0  o 
H  O  NJQ  aCAOCMCO  aco  O  O^H  O  *U 

^m  oJZ  mhSo  TJJ3c-paaoja  cacc^^-" 

apo'oao  ^MMooHco 

H  MH  idaOHO  OO  O  U  MO  >3>iWJ3H'0 
£PP30  OHM  Og  MOU'OOj:  —  SHWOTJh 

pocox:q>ooa  naow  oa  'Pc  iph  h  h 
0  j:  P  Maojsco  cp  onc  cgonj 
pcua  capaeouoDto  ooocm^ch  oj 
00  PMO  369  OO  •■HOJIOOC'J'OO^  C 
>4>Howo(iicaaoaoPCUMHp>H3MM/i]  a<ou 
PjCHXSOUjC  C  CCOOOO  pMS  309  C3 
<dPOP  OP  oOPHoaPoagou  shophu 
O  a  OP  ^P  ou>00H  ouccaauoM 
00P0i3H0M9^o'0M»ja  OM  o  oraHOiSow 
h^h  a&i  opo><QP6  o  aw  o^^iMHuip-e^cp  g  o 


CX 

Vs 

3  P 
O  TJ  O 

H  04: 

o  4H  •  H  p  x:  *0 
c  p  a  /O  p  o 
0*0  o  O'O  ,  a 
HHOOC  ^“MO 
O3*o00  •OOJQ 
00  x:  «Q  jc 
P3M0-0  P’0 

o  ap  jc  5  2}  ^  ® 
HP  p  o  q *0  M 

OOPO,  gC®* 

-x:x:apMso'aoi 

c;  p  p  3  o  H  K 

o 

Ha^  0  jCUcs 

PO00%40Pp0 
C  >  9  6  ^00 

OH  a  P  '0  o  P  <  /s 
gpc  oao  OP 

OOOP  Ji  GA 
>,CHx;c«pp^p 
CMPP0X3  MCO 
OOM  MPO^a 

p  o  P  O'  A  x:  a 
anao  o  PPP 

PO  POP'OC  H 
H  UPP  H0U9 

aoo  PCTJoa 

OHt^apaocHO 
P<0a93O<M 
><  o  6  9  8  a  _ 
HC038  -ox:'a 
oox;a  OM'OPO 

M  ap  ap  o  a  CHp. 
H  O  OH  M  p^H  3  O 
PO'O  89®  _9 

c  M  C  *0  M  O  »  N-O  H 
o  oooaoHoo 
<M  a  a  x:  o  0  > 
oiOOia  H  POO 
q3oo-®o 
WOSOH  OHMN 

H  cns  a  01  0  >  a  an 
a  c  H  c  an  s  p 
Q  O  O  -OH  NP  o  o  c 
Mx:  apoupo 
OP®  c  *0 

x:0  >0'OMOMC 
P  D^H  C  O  *0  0  0 

iucpp/dp  ox:a 

-OHOO  HCPO 
N  qCPCO^O'O 
H-CMPO  'OAC 
H  CH  o  HOC  3H 
o  0  H  p  -p  H  <d 
CHIHM/dP  CO 
Haooouo'OOiS 
cwa’O  iSOcoHp 
3  NP  HOMO 
o  8  M  o  a  OH  c 
aoo  CP®  o  >  o  o 
HM>ox;oo®a 
'O'WUPP  U  0*03 


<11 

nS» 


N  O  U 

pH  o 

O  O  H  ti 

x:p  o  <0 

p  o  c  c  o  •  > 

HOOO  OOHO 
TIM  HHOOx:PX3 
cacp<<CHPop 

OOHO  H  •<  C 
U  S5  o  M  ®  M  *0 

a  a*®  x:  o  M  a  o  c 

g  ao  NP  8  O  9P  o 

S  o  P  O  «M  H 

S  Oman  po- 
CO  0000  a 
®  i<  o  N  o  _H  coo 

A  HOMSM  PO 
P  MOCO'OOM 
•  ®  0  x:  6  P  HH  9 
•woppSHHaMo 
00  c  c  M  o  aa 
p  ••  o  -H  o  3  o 
o.oasqg  M*® 
PO'O  nqac 
HOMoa)o<dga9 
aHox:w  oP^^ 

3 p  M  pH : 

o  N  o*  o  p  a 

CHOC  HNCM® 
POPH0  3PO0H 

POPP  a  8  H 
-o  app  o  p  p 

aM  H  OMOTIO 
H0M3CM0908 
Mao  Hopao 
o  o  ac  p  PH 
caoo'oco  -a® 

0  M>®0  0C> 

ooaoa  o>Ho 
a  p  o  .c  p  H  H 

p  «  Q,H  p  p  o 
OTIPOO  OMM 
^HH^MTJaCHO 
H33Ha®PMH3 
PO  H  POO  HO 
03-  aooppH 
C  *a0008H3 
M  ®  H  c  o  o  a 

O  O  9  H  -H  p  '0  « 
PMOMN  OOH 
HCUOMOPHOP 
00  8<OPPPOU 
a  &  9  0  3  9 

a  gpp'O'OP  a 
H  u  S  o  o  H  c  ap 

P02hC90O3>, 
Pti  MOO  OPO' 

<0  *0  dl  3  O  U  O 

c  OH  «H  <3  -H 

M  ®  e  o  ®  OH  o  o 

PC'  CUHCUC 
pH  OH  M  TJ  O  M  P 
a  O  M  3  H  3  0 
POMOOHOOO 
0'aos:a3Pap 


VA 


SI 


CO 

I 

o 


O  m 
O  at 
H  H 
< 


c 

M  Ntn 
O  M  H 


(M 


t/l 


H  o  9  y 


TJ_  - 
8%^ 


Ed 


.  M 

O  OH 
-H  a  *H  o 
w  c  Nc  o  M  a 
OMWiaM>oo 

o  3  OH  a  ^ 

p  «aH4p<— o  *0 
O  .CHHflHM  apQ 
cyj  OHH  G^aNO 

<nHicoM  nqiTioo 
OcoPUUOPPP  M' 

*0  0  P  O  OH  .  to 

PO  'MHHoapp 
>!«■*-»>  o  OPHIO  3  Jj 
O  0  13  300a<3 

PiaMHCM  MW  03 

PM  H  9  o  -  a-  • 

.  a  0  P  HO 
tape  -ooooop 

J  HONO'OPPOC 
3  C»  0  H  C  TIP  « 

ainMOMoo  >1  CQ 
U*rO  aMMM/O 
o  <M  o  H  aoa 

a  -  OH  o  >  •  > 

•  p  C  8H  O  o  — 

Nq  M  O  H  P  P  M  *  > 

H  H  o  w  «i  o  p  a o 

9  ao  C  O  MH 

M  aa  owotijOH  _ 

o  >3  •aooccoO'Hq 
eaaa^o  pooa  u 
otnocc  o  otpoi 
^r^MOO'-.a«HOOj 


a  H  o  0  .  „  _  - 

OP'OMO'  H>-* 
>OH9HOp'Or«HOl 
HM>  0  0  00  9H«  -ttl 

paoa  •MO  oMd'oa 

O  M  O  M  O  O  H  H  a  UflO  H 

G  o  aos  HTiHona  —  “ 

M  P  Oh  P  O  _ 

<spp<-i  aoewlod 
nfl^CPO_0 


C  OH  a  o  3  gjw  c-h 


a  p  8  :3m  o  CTSaq  ^  3 


p^^  000 


‘OCM/d  pPMOONj 
MOM  a  H  H 
OHM  H9M>*C44 
Otp  *809  an-H 

09®>CS - 

M  H  p  a 


P  M  I® 
p  a  p| 

-  a  U 

9  -  1 

M  NM 

o  u  q 

s  c  J 

MOM 

o  otd 
p  «  q 
p  y 

M  OH 
3  P  44 

a  PH 

H 
a  •q 
-«9  m 


-“.a 


0  3  a  u  H 

-  •  B  o] 

r»  H  C  < 
tn  a  O 


ofTS  hHp  q 


._r>  TJ  aM  a  o 

H  c  o  0  p  0 

O  -<  H  M 

_  MP3 

00  doao  <903 

•  PCTJ  OP  PO 


OPOMppH  9  Oaa3s 

HO  ><HHOO»paMOC*-^0'M 
TS  -H  »40Hpa*iAwioa  <a 
O  C  P  -  HtP  9  H  •H  :  CJ 

ppOoatCOCP«HH*>ca'o  }♦ 

OOHCMOMO  a*  •H3C4S'^ 

c  H  p  M  ap  •anyoHcN  pjo 
CUH  oTl  -  aHO\oaNpur)<<dat 
>,e>tjp.  M3opouoqcc  aqat 
flOTjH  •(Op300Hqoo  'yq*-* 
E  u  rtj  (ijaHp  w'— flMinio  u  >locj)  — 


>  r:  P 

H  -  O 

H  —  <4 

c  a 
o  —  g 
p  c  >  — * 

p—  o 
a  p  M  H  o 
H  P  H  p 
H  >  P  P 
Oh  »  3 
«M  o  a  O' 
>3  -  C 

a  a  H 
^p  a  o  M 
CO  O  3H  o 

M  0  'J  U  C 
W  3  C  O* 
QP-«  OH 
0  9-^ 

O  0  M 
P  P  P  H  O 
p  O'-*  w 

H  0  0* 

C  O  3  13  C 
H  5  3  H 
>  M  N 
a  ohh  a 
o  P  p  0  H 

>  a  p  a 
H  a  3  p  c 
p  H  M  3 
4  H  0  O'  o 

C  O  p  C  TJ  • 

M  w  HH  O 

o  a  N  Ti  > 

P  P  H  C  H 

H  H  9  a  <9  P 
O  P  4  4 

p  p  a  c 
<H  •  ap  M 
o  a  a  -H  o 
'O  0  O  «4  P 
CM  OH 

O  4  ■  'O  C  O 
•H  TJ  P  C  O 

a  G  a  4  P  *0 
aoo  o 
3  p  u  a  ®  M 
u  a  PPM 
a  o  H  p  a 
H  a  c  w  H 
^  a  0  a  O'  o 
a  c  c  M 
o  p  a  a  H  a 

P  P  P  P  N 

H  H  O 

0  ^  M  8  P 

P  o  H  H  P 

cox 

a  a  p  4  w 

3  p  p  e  o 


ni 


p  p  p 
p  4  P  H 
0  C  O  I 


Tl  4 

0  e 

M  H 
M  C 


Vi 

K 

p 

o 

M 

0.4 
P  M  P 
U  P  0  3 
O  P 
TJ  p  o 


M  - 
o  <i)  o: 
H  CPP  ^ 
I  TJ  P  w 
M  H  O  M 
.  CK  U 
n  M  Q 
M  O 


<<C0CMM3>  — 
4  C  O  4  •  CO  O 


P  0 

4  6  an 

0  H 

a  4  M  TJt 

IS  VJ 

4  H  M 

w  6 

pa  00  »=  H 

C  4 

3  p  4 

a 

pqopMoaP 

M  0 

c  -  4  > 

M  M 

Sc  0  H  9  c 

a  M 

0  NEt 

a  0 

Mxoappp-f  • 

p 

HP  a 

0  p  p  4  &4  0  0 

H  H 

p  a  p 

0  P 

w  0 pH  6i  a M 

4  3 

0  TJ  0  P 

p  c 

p  p  a  P  30 

M 

4  0  M 

p  0 

a  P  H  4  —  •  0  p 

TJ  E 

H  %4  W 

P 

a  9  0  p  ta  ^H  p 

(21  L4 

0  W  0 

w  a 

PM  p  P  H  4  > 

M  4 

CH  c 

OH 

H  0  c  P  H  a 

M  P 

s  H  0  a 

X 

awo  0  -MPP 

0 

an  p 

a  a 

H  p  a  tn  0  u  H 

M  a  o  8  a  O 
o  a  p  o  a  4 
M  0  P  XH  a 
an  0  8  6 
-  OH 

a  0  M  a 

P  P  4  4  OH 
p  4  H  P  4 
3  9  -OP 
a  H  o  P  H  c 

TJ  4  H  9  a  0 

M  >  p  o  a  a 
4  o  M  p  o  c 
3  4  o«o  o 

o  Nac  M 
pH  O  OH 
a  c  M  -  > 
a  >  >•*  p  o  c 
4H  p  >  a 

HP  H 

p  u  •  P  P  H 
a  O  H  4  4 
BTiO  H  C  H 

P  P  &«  M  M  P 
H  o  •<P  o  c 
OP® 

«4  P  O  HP 
o  O  P  P  4  O  • 

c  M  a-^ 
a  OOP  a 
a  a  a  p  4  %«  a 

3  o  >  a  P  o  > 

4  OH  P  H 
U  TJ  P  C  NP 
a  4  0  -  M  4 
DO  CS  C  >  o  4  C 

-s.  M  H  O'  6  M 

0)  a  O'  c  8  a 
HP  H  3  P 
y  H  a  p  oj  H 
Q  4  H  P  —  4 


p 

u  c 

4  o 

a  c 
a 

H  ® 

P 


-TJ 
O  O 

>  a 
o  9 
p  a 

4  a 
4 

TJ 

a  N 
a  H 
a  a 
9  a 

OH 

a  a 

H 

‘O  o 

M 

a  4 


o*^ 

a  p 

H  4 
*<  C 
M 


0  4  0  4  H  p  M  : 

>H  C  P  P  I  H  4  O 
HMOPCMMO 
POP  4  oao 
4  P  a  TJ  •  O  *M 
CHPH  C  a  C  MH 
M  M  U  oao  H 
O  O  O  C  P  H  H 
P  M  O  4  -P  4  ® 

w  >tHH  q  o  a  c 

4  a  TJ  P  N^o  HH 
P  4H  «  H  4  M 
M  CUPHOaO 

o  ®H  o  c  u  a  8 

P  H  O  Q  O  . 
CP®  H  O  C  P 
o  Mao  »p  H  c 

HOOKH  *HM4 

aa  S%4Ha4TJ 
a  9  NX  W  ^  6  C 

9  4*0  9  0  9 

UU90a  U4P 
a  o  P  p  •  M  ^  4 
Hpapao38 
TJ  H  >  o  o  o 

TJ  NM  M  a  M  a 
0  OP  000  M  9 

M3HWwaqs  4 

H4H  HPg_CJ 
p  HH  4  H  O  X  TJ  a 
ewpH'®  Sap 
a  H  MH  O  M 
aaaHp«i-Ma 
aH4P>  4*0C  • 
p  OH  acMWor- 
B^OWMOHI  ohm 
U  U  C  4  M  M  P  I 

MU  Ha  a  4  M 

3  O  N  M  H  •  o 

oH04caao  • 

6  4  — H H  a 


California  ATOC  DEIS/R  Comnents  California  ATOC  DEIS/R  Comments 

January  31,  1995  January  31,  1995 

Page  17  Page  18 


*  ^  >1 
•  M  i-l  «  • 

O  t4  «  «  M  01*01 

O  J3  A  O  COS 

HHOtO^MC^OiOO  • 

A  SCS  C.P%4tt 
^  0*H  O  O 

?  •j3x:iaAtt08*k'H 

Q  W  -H  D'i^ 

O'H'O  UTS  C-H 

O  i:-P<4  > 

04J  0  •  V4  S  ■P'H 

J3  S  C'H  9  O  »  ^ 
QtU  l8*H4i  I  0  U  O  O 
a  A  -U  0  tA  Vl  0 

9OO<M9M0Vl 

XJi  0  c  o  £k  a  xj*u 
0*0  O  •  C  c  0 

0  0  8  8  0  Oi4i  0’H,x3 

je:4>H0S  CUO04J^ 

H  c  ao 

•OH  0»%4  P 

M  O  0  C  0^*0  9  M  M 
O  0<H  0  HfH  %4  0  O 
•H^4i  8  A  9  Wl«H 
0^6800^00*08 
UQ»00#-IH9>  O 
O  M  4i  A  O  >t<H 

x:  9  o  «>o(0  4i  au3.p 

■P0O*O»»4PmH  0 
9  C  QtSs  MOM 
00*a«H  X  O0O« 

A  C  4i  0  ^+i 

0  0  CjS  0  0  0  8 

Ji4i  94J  CJ3  Oi: 
HiS'C  J3  0^  C  >  0^ 

9  5  .H  C 

O  O  0  0  0*  •> 

•  ocoa  0CU0 

in  ki  C-^  ^r-4  0  0  M 
HOSOiSMCU  A9 
••C  440080«8<C 

in  0  0  >  0<H  a 

■O  jC*h,C  O  X.C  9  ^ 

•  «-)4J044UO0i3O> 

0*9  A-r*  O  C 

O  019  U  a4J-H 

^5  C  0  o  o  o  > 

X  O  00%4M0*H 

8 js  0 

M004>O0«  %40 

Hi-t  •H<HA000 

HP«O50S00  « 

Q  V  0  Na 

>«0  U*-iM  0<Hf-l*H 
M<H  OfH  0^  0  043 
s  0iH43O00C00  • 

•  >  -M  042  M^r^ 
COCO  ate*O0MM 
0  O  0  01*0  a  0  9  >  9 
«H0iHQC9«HO'OO  • 
08  »  Qt4J  0  S0«iH  0  o  fit 


o  «  *o 

0  o  •  c 

*-4  43  C  rA  0  0  0 

0  -M  0  C  H  0  M 
M  43-H  r-i  0  0 
9  •M  0  iH  J>  g 

9*0S  42  0-H 

004iC  •  5C0< 

C-M0044  OCs*i 
C*H<H  C^  0*^  O  1 
943*O0O'9434>  a<P  < 

0  M  o  S  -P*^  X  0  : 
543000^  *O0C< 

0  .opM'*^4:'a  p<i 

c  -  9  0  a  -  o  <  0 

0  *0  5  n*^  =  'O  - 

P44  0  0  ^43  0  1 

0Ufi3CM9:»PO0i 

>80s  00S  0pp; 

.  -1  _  S  PX  ^  B 


%4  o»  ••^09pp>icoa543 

O  8  0  0  0  S  rH-H  5 

9^5^4^000  *C 

e43*H0Ou8«*^OSO000 
O  p  K43  P-H  043  M-H  C 
•HOO  5?00*HP  -H^HO 
P43  0  C  5CC  0^  O  0*H 
O  P  -n-H  0M^C5P 

9  A  o9%4e‘Ha<*4  00 

*00000^00  5MSO 

OP  043^  <-IP*0  0  O 

M  c  >iP  a  „aP  0.  -H  c  4:  P  o  ^ 
P>HP  OB?C  0000 
e  •HC95  9>»P  0  5  M 

•HCM  43^OM9*OM430 
OOM  ^a043sM0U43 
0*H*H0CS<O>  0a*O9P 
43PW)P00  o  '»pac0O 

P9a043i0O*O^09 
*H  5554:003  OP 
0I.-4  0M  H^iesaooooo 
CO  0Om  M0>00 

•nao'OPSo'OOM'HOMO 
OV  0C0”C4:‘W  P900 

00  g+j-^pMaoo  ^ 
M0«  -^50  03OOP0 

9‘^0'a43H0  «0.0MMC 
OOPOO^O'O  9*mO0P 
O60UX^M0OO«0  1  P9 
C  -H  9  ^  O  P  43-H  I  C  M43 

0*O«H*aP9CC}  43P0O 
9  oc£-H0*oHiaBa«» 
a  o  c  M  0  ^  1-1^  fl  o  9  s  o 

o<-4  0ap«iOP^  U4:*H0 
M  I-I  i  M  5  0  9  0  0 
^%4a*co5p  0O'doo>9C 
O  0  0  C  C  *-l  0 

U  >188  P04:>0-Hr-«M 

00M9P«»P43OO  N0 
(M0043  *01  MMP'HQM 

U>  MO0*O0O.O8’H0 

MOaO'^O^O 

9  O  04:  O  9  W  NM  C-H  C 

O0MP  bOGOOH-^M-H 
0p:MOQiC5MgOgiU  5 


^  O  0  X  O  0  < 
P-H  O  43  I 


•H 

n 

0  0*  0 

P  >f 

M 

0  CM 

0 

P  OP  0 

a 

0 

U  0  CP 

0 

p 

0  P  M  0 

p  0 

aM 

0  00 

P  X 

8  0 

M  5  0 

u 

9  P 

0  >4  M 

C  0 

PP 

00a 

p  p 

0 

«  a  0 

0.M  o«  a  iH 

pa0C>iO>ia0 
C94:*H43P0O-H 
043PP  PCiHP 
P  O0‘OO&i0C 
M  0«  MOP  P  0 
O  C  >«OtO  5  P 
a-H  P  -H  9  0  .  o 
8*0  X'OP  0  M  a 
•H  0  *0  O  P  C  0 
0  0  M  O  pH  0 
0  fiu  O  •  Q«e-H^  0 
•H  9  >»  O  P-H  o 
*000  0  4<  P 

e  •  o  M  *0  0  N  p 
0  0  M  OsCpH-hih 
PiHO*  90*HOP 
P  0  >iO  8  0  O 
OPOPO-HOO 

2  5*0  C  O 
c  M  M  0  >  ^  U 
O  9  O  O  0  C 
POO  M«CO0 
6  0  0  0  0  5  0 

•HP  ^C^OMO 
Q*C  0  0  0  O  M 
0809P9MPa 
•H  9  *0  O  *0  -H 

PPC-H*H*HOC0 
n  •H>p^>p0p 
9  0  -H  -H  p  P 
O  >>*0  >%'0  o 

UP0C0C<M<H«4 

<04<-Ha*H0»H0 


O  P  P 

P  0«  CO  o 
6  CP  0  OPiH 
P  0Pp  >  9-HiH  6 
M  *0  '0-H-H  0*  00 

M  OCC500O)  •H 

0  ao-H  o  o  COP 

0  0  Q.PO  O  PP  C  0 

>ip  M0  OM9>0H 
01  *000  OP  a 

O90C*  UO  0i<B 

co>paop0ocao 
o  MP  9  M  9  P  0  H  U 
ooaoaopM 

PPC9M  5  O0« 

npoooto  •-M6C 
0  PM  PCLP00P 

0  M  0  O«0  ffi  UP  5 
POM  pes0pi<o 
p  ao  p  o  s  r-i  0  a  p 
p  a  0  p  o  Sp 

0  0  opp  0  0  M  >*x  o 

8  upppp  ap  p 

PP  PP  U  H  CM 

OP0P50  000  « 

_  0  O  C  O  0 

CP  P  9  *B  •  00  CP 
O  C  O  0*P  N0P  o  9P 

p0  OCO00  a 

PP  6>«000  t  U0M 

0OOPT-I  aoopo  • 

MPPP  0  0  C  MP  ao 

9PP0MM00  aa  p 
OP  0  u  aopp  M  0p 

9  MP  P  00  0P  9 
0006000  p  a0  0 

ap  ppp  0  9  p  0 

0P0UH  9  O00M 
>PM0I<  «O054< 

0*^  ap  5  0  0  000 

P5  CO  4i4ie4i 

O  0  OP  000  0p 
0*C  l>CP0P 
Paa^0  >,5  0  OPPI0PP 
9  0  P  O  MP  a  O  P  0  o 
OM0  P  0MMCM 
50P5PO00a005 
0  0  0  Opp  a  00  0 
p>»OPppa  CP  0p 
O  >.  P0OOOP> 
O  O  0  0  0  9  C  CP  C  0 
O5PMPa000POM 

44  44  44  P  M  0  0 

O  PPMPPP0MO 
M  >8p  0  0  0_  0  app  6 
ap  oc0po>0090 
_P  MO_C0CMb» 

p  0  0  0  ao  9  M  0  0  0  a 
o  MPp  0  o  aM  aM g 
M  0  0  X  N  0  o  ap  0  S 

0P>tOC0  0  0MS 

OOP  000  a  o 

OM0M  POPOCPO 

O  ac  0P06^Pfr*5PP 
M'-'0pomh;0*<oop 


0 

0 

0  0 

0 

0 

u 

P 

>« 

P  0  M 

0  u  p  p  a  3 
0  0  u  p  0  0  0 

0  NP 

M 

*  P 

M 

0  fH  M  M  6 

a  >*M  p 

9 

0 

P  0  0  C  P  0  0 

0  >1  M  0 

0 

}  5 

9  0 

P  M  0P  > 

MP  0  3  M  0  >«U>  o  P  O 
aO3PO0Mt  >«cutt 
PJJUPM  0>MP6<<< 


0*  0  P  P  -  0 
0  0  p  c 

iH  P  MP  O  O 


0  9 

0  c 

9 

0 

M  0 

p 

ao  5050 

0  0 

0 

P  P 

COP  -P 

•  9 

0  CO 

0  A 

E  P  0  CPC 

P  P 

-0  0 

P  0 

0  CO 

0  P  U 

ap 

8 

P 

0 

0P  P  0  0  0 

ap 

coo: 

0  U 

0  c  c 

0 

<H  P  P 

X  a  p  0  a  >« 

0  6^ 

«P 

0 

nv  0  0 

*  C 

c  0 

a 

0  p  0  p  0 

>4  0 

p  <  0 

-a.  0 

0  p 

a  CO  M  0 

0 

«4 

0 

Ou  P  0  0  A  0 

M  0 

0*  p 

P 

C  P  P  c 

M  (0 

0 

0 

u 

M  g  P  U  C  0  0 

0  0 

0  p 

P  to 

-a4 

coo 

0  P 

u 

0  SP  OP  M  P 

> 

>ip 

1  p 

M  *> 

0  M  P  P  0  P  0 

e 

0 

VI  S  5  P  0  P 

0  M 

M  64  *M 

in 

0  0 

ap 

MP 

u  0 

0 

0  V4 

U  0 

0  s  0 

ZP 

0  >  0 

0  P 

0  mp 

>% 

«  0  P  0  C  0  C 

0  P 

> 

*  P 

a  Dt  c  P  Ot 

a 

p 

M 

MP  CP  0  MP 

M  P 

0  «  0 

ap  p  g 

000 

C 

a  0 

0 

0 

0  p  0  a 

0 

• 

0  0  P 

-ex' 

0  0 

c  0 

JZ 

u 

9 

>  p  0  0  ^  0 

0  P 

c 

0  P  0 

C  X 

0  0  M 

CP 

p 

0  P 

0  %4  0  P  0  M 

P  CQ 

ta 

0:  0  0 

X  0 

0  0 

B  CP 

0  P 

0 

p 

U 

5  OP  3  M  0 

P 

P 

P  Pppp>p  C  O  OO60P 
CO0PM>|M  CU5PP00  P  C  C  OP  0  5 

PC0OP00  pPPVl  00  P>vO 

EaOZ(iBPaP>«M05  -POOl  0 

0>W  M  pMOQIt  00  on  COOP 

p>«  on  0P0P0P  PMO0OC0 

OM0  •Ppa»9PCCUP  C0C  o 

POca^MPCPP  0C  0  >  0  6  >8  o 

pa  ea  poaap0%4  opp  o 

>«0  MOCOMOPO  BO0P0O0 

6UOPPO90C0P0  O0PO*P0O 

ppMao  ocoopoao  upo  009 

&«0  0CO  MIC90  %4P  >fpp  U 

a<<P>iPOM  PD^OUP  MPMMa  o 

P  CM  Dtp  s  COMM  ooaoapp 

OOOOPPO  bOOCPO  POO9O0O 

PP S 9 P O 0 0 CPP UO  P a MP u 

UP  p  0  03  c  o  au  00 

ooopppopNoo  oacopp 

0  P  P  C  P  O  p  P  0  0  p  C  O  6  00  M  M 

JS0P0PM0P  P0  P  P«  01000 

PO  cos  a5PPP9M  00  50P 

Qpw  09CO00  O0PO  OP* 

OPP  PO09M0P*a4:  0M  PPCM0 

P  PC0P09MP>6P  COPPPOUP 

P50PP  0OP3  ppp  P  C 

>t0  PP  0O5aO  C  0U10MWXMO 

M  P0«  00CO  -H  P  5O*H00i 

0MC  0PP  0  ap  0  Bp  aM  PB 

MO0P0  P  CP6P  X3N0  «0PO 

P  P  C  P  >»P  000  O-H  0OM9>«MOU 

C-000MP0  U0P5  0>M0 

oppgpoou  t3»p  WP^  n0>P050- 

UUOO099MC%4PO0  <  >  P3  Pn 


^a 

0  n 

P  0 

P  0 

P  0  o« 

0  0  P 

PP  c 

ppp 

5  0P 

3 

P  M 

0  *> 

P  5  0 

4<P  M 

C  P 

U  M  0 

OPP 

0  P  P 

p  P  c 

P  3  P 

0  90 

ap  M 

PP  a 

a  9 

0  M 

9  0  <H 

p  8  MP  U 

0  P 

P  WP 

0  ao  0  0 

0  P  5 

P  0  5 

0  ac  0 PP 

A  P 

P 

6  0  0  M  M 

M  >t 

0  0 

p  »  <n  00  0 

000 

P  0:  c 

00  5  0  p 

0  C  M 

0 

0  0  P  0  OP  • 

fr*  0* 

P  0} 

0  M  PP  C  M  0 

<  * 

0  M  - 

C  OP  PP  OOP 

0  0 

0  UP 

ppp  P  c 

OOP 

ao  P 

0U1  OMViX  M  0 

p  p  p- 

0  P 

P  5  O-H  •  0  I 

9  0 

005 

aM  p  a 

OPP 

M  P 

X3N0  «0PO 

5  5P 

P  P 

0OMO>«MOU 

P 

P  C 

oco»  pa*3ppp0u 

•PO0CO  OOCOPM 
OUS0CO00  CPP  o  9 
M  q«JP  to  C  OPPP  MO 
a-Rs:  p«(a0Man5a0 


0  p  o  p  «p  O 
01  P  O  U  O  M 

c  O  p  o 

*WP  p  0  64  O  C 

o  a  o  cn  <  a  CO 


California  ATOC  DEIS/R  Coaunents  California  ATOC  DEIS/R  Comments 

January  31,  1995  I  January  31,  1995 

Page  19  Page  20 


u 

^  dw 

9  l4 

*c  •- 

c 

9 

O  O 

-4  0 

e  3 

«-4  »; 

3  J-4 

9  ^ 

^  H  3 

9  44  44 

3  •- 

(8  to 

3  3 

> 

^  S  w 

9  3  3 

c 

0 

14  0 

(<  <  9 

C  3 

3  3 

'0 

3  S 

9  Q 

<M  U 

3  0  3 

.  c- 

-04 

0  3  3 

l4  U  *- 

3  9  C 

0  3 

l4  e  <0 

b  fc  3 

a  0  1* 

3  0 

O  -4 

-4  0 

9 

9  0  » 

«  W  2 

«  w  w 

•0*0 

9  0  0 

X  0  - 

1*  w  — 

3  0 

9  0  iJ 

0  ^ 

0  O  *1 

9  l4 

d  Q 

h.  0 

3  (8 

a 

a 

<  * 

0  3 

0  O'CJ 

0 

•  3 

X  9  3 

44*  9 

14 

0  *0 

2  W  — 

0  l*-4  W 

33 

w 

V  0  9 

W  X 

U-4  3  0 

9  3 

0  0  3 

a  0  3 

O  3 

3 

9 

l4  0  9 

(Q  £ 

.  (0  >. 

O  W 

O 

3  d  C3 

-4  *. 

bl  3  ^  3 

a  0 

3 

9  e 

r4  M  - 

3  a  — 

a 

9 

U  3  3 

ft  Q  Z 

CO  9 

O  3 

3 

0 

•H  44  3 

>3  9  It 

O  14 

9 

-4  0  1* 

a  0  ; 

^930 

(0 

•H 

14-4  9 

c  — 

—4—4  a  > 

a  a 

9 

M  u  a 

•  M  - 

l4  O  g  — 

9 

OTJ  (0 

14—  Z 

(9  n  0  c 

S  >• 

9 

64  <  U 

O  C  3 

S  <  O  D 

S  3 

o 

3 

9 

44 

3  C 

-4 

o 

3  0 

3 

0 

>( 

w 

3  *0 

3  •  3 

0  9 

0 

fH 

3  WO 

9 

OD  2 

9  3 

9  91-4 

9  'O  9  w  CO  n  — 

9  0 

3  ^3 

'C  m  i4  0  * 

*H  3  3 

*0  0 

9  3 

3-H  f  W  3 

(8  0  3 

3 

-4  4^ 

0 

9  sc 

•3  3  • 

^99 

9  9t  - 

3 

•  0  0r-(d344— ..  « 

0  0  a 

c  •{ 

3  9 

9nO*Hr»p<-  s  z 

3  -<  0 

0  ••4  W 

0 

3  tn  s  3  4r  <n  0-^*3  w  C 

0  0  9 

0  'O  ^ 

0  3  w  0 

H  <  3  9  — 

0  3 

3  n  tai 

Tl  3 

9 

CO  0  -4  3 

0» 

—4  rl 

9 

3  *0  3  *- 

<0  w  00 

3  14  3 

9  t/»  91 

14  a 

0  CM  •  0  •- 

C*  -  9  C 

0  9-4 

9  14 

•  -^1*- 

*  0  0  a3 

-4  3  *0 

3 

O'  (0 

i4  Cm  ^  ad 

Cb  3  9  9  C 

0.  0  3 

•  1-1 

3  3 

l4  00 

3  — «  U 

3  ^ 

>.a  n 

O 

9  o>  9  . 

SO  44  *3  a 

>iUO  f-*  •in'OiJ 

O'O-W  OiSO) 

>c  (OSc/i 

OS«  ’OJSOQNUIA- 

U  U  )4«J>*C0CD<M3> 

O’OC  ( 

QSOO  o  •  CUD«b 

o  9t  O03  09  (0'D*0«4 

eao)  rHcox: 

^Tju  -^uaocwia  *2- 

&4oa*  3  <  aia«(DD 

u  o  *o  s  u  0  : 

OiO 

>  I  o  o  a  >i'a  >  ^0  4>'' 

'OnO  O4i4iO««40 

«a«  tiouc> 

'0  3  0.  <  O  K-H-H o  *o^ 

'OjSQ  •U 

«  -O  O  JO  OjC  o  < 

%4  9  •  “O  U  9  a  9  ^  nc  9  i 

a  O  C  tl  9  (l»-r4  Qt  «  3  C 

•H  -hh  >  0%<«a  •'Cl  ®  < 

9  G  U  O  9  0  9  9  A  i 

9  0  9  U  9  Q,  U  U  Q|44C  C 

^-hbs  o,awc  •Hjj  < 


c-^  9  z, 

CO  w  U  ‘C  s 

w  o  o  c  :; 

i,  -4  Ot  C  C 

j3'C  u  c  t: 

«  o  Q.  JO  c  : 

UV  -CO 
JO  c  c  ; 
z  01  o  0)  <u  r 

4J  3  > 

:  .  c  jj  o»  JO  : 

>  *-1  o  c  0  *- 


r*  x:  0  A  >*J3  >  w  3 
^04>*•  3^  D»(4  03 
^  ^  ,H  U  ^  O 

QtflOJOjsaeo 
*  3  >  O  «  TJ  3 


a  0  i4  9 

0  0  *0-4  9  C* 

9  3  9  9 

X  9  3  9  9 

'•^'0  3-4 

W  U  0-4  If 

9  3  0 

-4  0  9  9  0 

•  d  0  9 

3  D'3  9  3  < 

Tis  a 

•-4  3  0  QiO 

3  9 

>i3  O  14  9  0 

3-4 

9>o  a  M 

0  W  *0 

<-<  X  3  *0 

S  3  9  9 

0  C4  0  9 

•  3  3  14 

3  0  M  3  •< 

3  9  9 

-43  0-4  0  0  . 

3  C'3  O' 

b*  3  3  9  3-4 

9  3  S 

44  lO  0  (« 

9-4  0  0 

3  3  9  a. 

9  3  ta  *c 

3  -C  a  l4-4 

M  0  *-4  C 

-4  C  S  3  G 

a  C  0  9 

:»  <8  9  3  0 

flQjdriaoxa*  ooo  • 

M3a^«  4J3  9 

•'Cl  eao^o®  4iow 
jJ  C  14  >  - 
BiOJI  3  C  —  4J  C  0  ^ 

4  ^  c  o»ia  o  a  -c 

« W  H< 030^ 
ule 

•  9  s  «  'O  c  w  3 

dX  •  O  9  ^4  CV 

as  e  i4  9 

03i«»  i4  aor^  0  3  i^-c  c 
co3»^r*«CxA«  o-H 
Oi  a  9  <n  9  ou 

•  r4  S  r4  3  « 

e  CiB'^  aoeaa 

0*30  •  33 


I  3  9  9  0»  ^^3 

1-4  TJ  3  3  K 

U<->4J  O  a)iJi-4U 


3 

^  O  -iJ 

4-i  -  -  4J  -4  C 

C  3  9  3  I 

3  ^  >  m  ^  3 

4J  -4  O  'C  ®  'C  41 

U  iJ  >  Q»  3  iJ 

4430-4  aiuux; 

uaoijoojoij'o 

0^-OJ00>3  4) 

'uijacu'O  Jc 
•ktaouamcoc 
9  Z  4)  j3  3  <0 

a  G  *j  O  r-t  -P  f^r4 

tfl  jO  '-H  4J  (0  0. 

3  2  <0  -4  ^  AJ 

0—0  344004) 

-4  A4  4)  O  C  3  x: 
>44j0j3— 44)0  44 

43—  a44  U  ^  3 
O  0)  -4  O  (3  0  <M 

«  U  'C  U  Q*  O  o 

4)  3  O.  3  0)  U  :» 

(0*0440344 
44  O  01  -4  3 

-J4ja<oioo>xj 
O  il  o  >  JZ  9 

44a446^>,  44  'a  o* 

C  0  <  <M  43  O 

-403  -44444  —  6-.Jd 

03  JW44-—  3fl-<-H 

OVCO013O44  44 
l4  4)  O  43  C  «4  3 
aw  0)  C  <f-i4i  O'  0  O  9 
a043O  U3S  9 
9  -4*09034409 

3044  31-^1403(8 
000(0(003140 
3-433  l444-4S(A 

44  woo.  >0-4 
0444(0X4  030. 

^Ul.>jOOrHOQ44 
■HOOOO  9  0  0 

3  aw  O  to  a  0  U  (0 

30W(-l><H-4>  i-» 

UOJO'C  3-4(00 
*a  44(03044-414 
3  44  3  -H  0  3  0* 

0009  0X300)4 
-4  343  a  44  44  3i^  O  9 
944443  -H^Wa 
3  O  l4  9  l4  0-4-4 
r4OW)49t0O  ^3 
O  44  0-4  JS  3  S'O  9  I 
33  >440  -  30*0 

0-4443(003(8  t-H 
0  091490  0)4 

0  O  03  3  44  O 

3  C-O.H  44  09  O'  O  3 

MO3(03  443-4 

OtOUX3  *00*0  • 
4J  u  m  u  4)  i4 
noo  -Oaoeo 
<33a)4je»e3i<u 

3AJ  C-4*«:-(AJ-4  >, 


tfl 

44  .-4 

W  *0  (0 

*“4  >01 

3  0  3 

•  0  *0  14  -H 
3  3  3  a'C 
0  0  tg  (Q  a  3 

44-4  (0  rH 

>  44  O  O 
0)  (8  -4  -4  l4  3 
r4  1*  iH  O  'H 
-4  44  3 

(0  fl  (3  3  «  • 
W  3  a4J  44 
3  4J  -4  0 
do  l4  S  9 
-s.  3  O  O  l4  -O 

CO  U  44  W  9  O 

H  (8  O.  14 

M  3  3  *C  0. 
a  44  o*  9  l4 

-4  O  44  9  a 

01  3  *0  (0  3  O 

-4  (8  —  44  H 

3  O  3  3  14  .< 

44-4—  O  3 
—  l4  W  9 
-3  >,—  3 

9  3  —  O  O  44 
>  a—  3 
O  (8  d  w 
3  O  O'--  •  O 
(0  3  O  (0  9 

3  ^  M  a  9 

•O  04  —4  01 
9*0^  3  O 

933333 
9  O  O  W  O  O. 
3  0  9 

O  l4  3  14  a  >« 

9  O  3  <0  3 

-4  d  O  9  (0 
'O  0-4  5  3 

a  0  9  3  14 
n  3-4  c;  o 
cow  C  w 
0-4  O  (0  H 
9  O'O  *0 
10-4  *9  9 

9  0  0  3  *3 

14  9  (t  03  3 

'9  3  0 

9  *  3  9  l4 

3  93  3  a  0* 
33  O  O  1 
3  O  14  O  9 
1»  WtJ  O  3 
0  9  3 

b*  *0  3  3  >1*9 
-4-4  -4  O  r-4 
>  3  3  3 

O  •»  9  0 

MOO  0'3 

a-H  XI  (O  yj 


V  ^ 

'S  s 
«*  2  2. 
■I 

=  1- 

o  s  S 
*3  8-^ 

1»  o 

?  .s  s 

1  2  t 

e  o  jc 

o  -^  «!!! 

i*S  o 

U  t/i  c 

_C  r» 
tZ  O  .2 

•S  |1 

tS  **  CL 
a  M  ^ 

J  M 
•<  •>  .2 

2  o  3 

*5  -c  -3 

Li*  H*  t« 

®  *S 

Q.§  - 

i*w  3 

00  ^  «J 

c  3  c 
0  2  — 
■is  9 

"  S 

•—  *3  -a 
.S  S  -a 

3  •*  r- 

“•■go 

lA  U  *C 


f*  3I!5 
ns  ?  2 

c  2  i 
2  00  S 

1  =  2 
0.2  o 
*2  3  o 
c  3  «S 

O  Q.  — 
—  o  c 

3^2 
IS  S  « 

O  C  «> 

^9-0 
2  ■“  <= 


o  u  c 

S  S  3 

"  2  0 

2  3  o 

E  ^jz 

3  §  c 

0*3  5 

•=« 


§  s  & 

s  9  « 
"  S  -a 

.a  c  3 
,C  O  3 


a>  a  o 

I  3.1 

^  S  2 


§  >«  00 
53  3  .5 
^  o  1 

*§  =  s 

°  3  » 

00  3  O 

«5  •!“  ® 

.5  S  3 

ti| 
e  §2 

.S2  2  =• 


'  O  4i  — • 

SIS  J 
^2^ 
<.t  S  » 

i  ,  -J  2  ■§ 

^  'S  4*  1 


>  » -S 1  “  -o  ^ 

1  Sfi  SgM.i 

i  -5 1 1  "s  -I  ^  I  s 

„  .a  s  o  3  8..=  «  >= 
Ss  3.2-i-i  Sf  *  2 

-e  =  o.  g  I  I  2  U  -3  g 

-2>2  2  iS"-s  S>-^*> 

.i3-<0  Cj§«  00«^.<= 


■3-S  6| 

11  1  I 

>  ^  3*3 

u  wi  ^ 


^  S  3  o 

^  3  M  oo 

3  8  3  2 

I:il2 

ll'l* 

?  M  U  M 

^  a.  o  <« 


.a'^v  B  s  X  ug»  co«*« 
—  O-S-A  c.fs 

B  .  —  _Z#-*aOo  ^ 

4^  C  L*  »»  "S.  3  O  — •  **  .*• 
«p*  4  O '  cs  ^0  u  a  ^  a  ^3 

asJiS.aii-a-eoS 

2  xo  &  o‘ScO.=  « 

IJil^issj  i 

S'S  s  Sl'5  o.s  §.S 

.iOT3«-o9-2^o  = 

S2  u  —  *“•«  2J«53 

0.2-5  5  -o  «  S  2  *«  *■ 

i  H‘i2?||||’ 

•|  »  2.5  g-.g  2.2*1  ^6 

^  S*®?ja*I^C2J 

u«  00.2  a  S  Q  u  .2  S  ( 

o  g  003  o  oi 

t2j2S6  3:2  2>t=: 

«  .2  *4  tf  c  ^  o  '5  *— 

«•  2?-®  0.2  2  ^  *5  «•  2  - 
•a  ‘I  .S  s  ,S  S I  g  .a  s  : 
sM’5o“‘3ia  35>§ 

i'S  sgi"!  §  >.a2  : 
■fol^l  35  i  |l ; 
S‘'S  Sjg.g'T  5^  I  s  ' 
» •s  1  .i  1 5  s  -1 1 


?o.S.S.5  c  5;S  s  e- 

f  i  s  i  5  3  *1  “ 

S  g  5  *.Z  £  ^  ^  ./i  8  & 

2  S  ^  "  .§  “S  *2  §  §  o  ■ 
^  ?  8  o-g  8  I  O  3= 

f— o  a.i*cxi.s  8^  ^ 


I 


experiment,  Wc  will  remain  completely  ignorant  of  changing  ocean  temperature  if  this 
experiment  is  not  approved. 
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effects  are  noted  there,  then  begin  the  California  ATOC  experiment. 


various  kinds  of  pollution  including  high  levels  of  "noise  pollution"  generate  by  Ship 
u^fflc  and  othersources. .  I  am  also  coticern^  about  the'appearance  as  well- as ‘the  fact  of 
conducting  research  that  may  not  be  wholly ^nigh  in  an' orea.specificall/ set  aside  for 
protection  as  marine  sanctuaries. 
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The  second  factor  cited  for  project  site  evaluation  compares 
the  Atlantic  and  Pacific  Oceans.  The  Atlantic  is  disqualified 
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had  me  Uklng  group*  ol  five  to  fix  edvance  degree  marine  mammal  biologists  out  to  the  area  of  the  proposed  sound  TESTIMONY  OF  VIRGINIA  HANDLEY 

fource  site  to  censua  marine  mammaU.  POR  ANIMALS 


A  marine  sanctuary  U  designed  to  accommodate  research.  However,  the  Sanctuary  Management  Plan  specifies  that 

research  should  result  in  effective  solutions  to  management  problems.  ATOC  does  not  meet  this  standard  because  there  The  Marine  Mammal  Research  Program  is  a  permanent  requirement  of  the  ATOC  experiment,  yet  the  DEIS  elevates  the 

are  no  clear  management  actions  tied  to  research  outcome.  .  MMRP,  the  research  program,  to  the  purpose  of,  rather  than  •  requirement  for,  ATCXTs  Inldation. 

Rather  than  solve  management  problems,  ATCXT  could,  in  fact,  lead  to  new  problems  within  our  Sanctuary.  VVe  noted  that  this  bolsters  the  case  for  placement  of  the  sound  source  In  the  marine  mammal*  rich  Sur  Ridge  site  that 

shows  as  an  alternative  in  the  DEIR.  We  would  like  to  see  these  criteria  pulled  out  of  the  site  selection  process  of 
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The  ATOC  source,  in  shore,  about  30  feet  o<  water,  would  be  about  110, 105,  something  like  that,  at  maximum.  You  can  Thank  vou 
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GREAT  WHALE  FOUNDATION  Today  the  greatest  threat  lacing  the  Berth  is,  in  fact,  gl<^al  wanning.  I  think  ttiey'U  find  very  little  argument  about 

that  We  know  about  the  threat  of  global  wanning  b^use  of  the  long-term  measuremenb  of  carbon  dioxide  in  the 
MR.  DROWN:  How's  that?  CkKxi  evening.  My  name  is  David  Brown,  and  I  represent  the  Great  Whale  Foundation,  atmosphere  that  were  made  by  Charles  Keeling.  Charles  Keeling  of  Sciipps  Institute  of  Oceanography.  Ifs  only 

and  we  axe  op^posed  to  ATOC  Draft  EIR  for  the  following  reasons. 
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APPENDIX  G 


Mitigation  Monitoring  Program 
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7.  MM  1-2:  ATOC  facilities  would  Within  1 80  days  of  the  completion  of  the  experiment, 

be  removed  at  the  end  of  the  the  Executive  Director  of  the  California  ATOC  program 

experiment,  to  the  extent  Forbes  will  submit  a  memorandum  to  the  Campus  Planning 

economically  and  practicably  Office  stating  the  final  disposition  of  all  ATOC 

feasible.  _  facilities. 
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and  abundance  and  diving  behavior, 
which  form  the  basis  for  predicting 
the  potential  for  effects  from  the 
ATOC  sound  source. 
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1 1 .  MM  4-1:  As  provided  in  Refer  to  item  8  above, 

mitigation  measure  2- 1 ,  the  duty 


the  minimum  necessary  to  support 
research  objectives,  so  that  potential 
long-term  impacts  to  mysticetes 
would  be  minimized. 


MITIGATION  MEASURE  RESPONSIBLE  PARTY  MONITORING  PROGRAM  AND  SCHEDULE 

1 4 .  MM.  1:2:  As  provided  in  The  Pilot  Study  Preliminary  and  Final  Reports  will 

mitigation  measure  3-1 ,  a  MMRP  evaluate  the  nature,  frequency,  and  signiBcance  of  any 

will  be  carried  out  in  connection  long-term  impacts  to  mysticetes,  resulting  from  the 

with  the  ATOC  project  in  accor-  ATOC  source  transmissions. 
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and  diving  behavior  of  sperm 
whales,  which  form  the  basis  for 
predicting  the  potential  for  effects 
from  the  ATOC  sound  source. 
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25.  MM.lSil:  All  ATOC/MMRP  The  MMRP  Pilot  Study  Preliminaiy  and  Final  Reports 

vessels  and  aircraft  would  be  Forbes/Costa  will  document  that  all  ATOC/MMRP  vessels  and 

equipped  with  required  air  pollution  aircraft  are  equipped  with  required  air  and  pollution 

controls. _ -  _  controls. 


